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GET YOUR TRAINING EXPERTISE ON TARGET 

BE PART OF THE TRAINING & SIMULATION ZONE 


With the Asia Pacific region projecting the highest demand for training needs, this is the most opportune time to get your expertise on target. Showcase 
your training solutions to a captive and qualified audience at the Singapore Airshow 2016. Tap directly into the world’s fastest growing region now! 

Exhibition space is filling fast. Secure your presence soon. TO BOOK YOUR SPACE, Cathryn Lee +65 6595 6114 

Visit www.singaporeairshow.com for more infomation. PLEASE CONTACT: sales@singaporeairshow.com 


WHO YOU CAN EXPECT TO MEET 

AIRLINES, CORPORATE & 

PRIVATE AIRCRAFT OPERATORS 

• Chief Executive Officers 

• Chief Operating Officers 

• Heads of Engineering 

• Heads of Flight Operations 

• Heads of Flight Training 

• Heads of Maintenance 

• Chief Pilots & Senior Officers 

• Type Rating Examiners & Instructors 


ORIGINAL EQUIPMENT 
MANUFACTURERS 

• Heads of Design & Engineering 

• Heads of Training & Simulation 

DEFENCE 

• Tri-Service Chiefs 

• Heads of Training 

• Defence Systems Integrators 


SCANHERETOBEOURGUEST COMPLIMENTARY PASSES 

Indicate your interest to attend via 
www.singaporeairshow.com/register 
today and stand to receive a free 
access pass for all 4 trade days! 

* Promotion is till 31 August 2015. 

Terms and conditions apply. 
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NEXT WEEK TRAINING 

Ryanair needs to recruit 
hundreds of pilots as it 
expands. Our training special 
explains how it will find them. 


BEHIND THE HEADLINES 

Stephen Trimble {centre) and 
James Drew {right) traded 
Washington DC for the MAKS 
air show in Moscow, where 
they were joined by BillyPix 
photographer Tom Gordon 
(PIO). Elsewhere, Mavis Toh 
got a C919 update from 
Comae in Shanghai (P14) 
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Our image shows recovery 
work on the stretch of the 
A27 near Brighton where 
11 people were killed when 
an air show display went 
tragically wrong P7 
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How much Air New Zealand will increase domestic capacity 
by in year to 30 June 2016 as counter-attack to rival Jetstar 



Maximum 10-year value to Raytheon as a prime on the US 
Air Force’s TSA III global crew and systems training deal 


19,922 

The mass in kg orbited on the 20 August Ariane 5 launch 
from Kourou - Arianespace’s 513th and 514th payloads 


Last week, we asked: Russia’s civil aerospace ambitions: 

You said: 


Will come 
good in the 
long-term 



39 % 

Only for 
domestic 
and client 
states 


54 % 

Western 
aircraft will 
dominate 


This week, we ask: After Shoreham disaster, do public airshows 
need safety overhaul? 

□ Yes, big changes needed 

□ No, they are fundamentally safe □ Ban them - too many risks 
Vote at flightglobal.com 


\ HachhnarH Flightglobal’s premium news and data service delivers breaking airtransport stories with 
V a) Udbl lUUdiU profiles, schedules, and fleet, financial and traffic information flightglobal.com/dashboard 


(^Flightglobal Keep track of the latest developments in 
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COMMENT 


Learning from tragedy 

With 11 bystanders having lost their lives in the Shoreham air show Hunter crash, a thorough 
review of display safety and planning is needed. If improvements can be made, they should be 


I t was a perfect summer’s day, with the sun beating 
down on a large air show crowd, and unbroken blue 
skies providing a stunning backdrop for displays from 
vintage aircraft types. It was, in fact, a scene much like 
that which has been repeated numerous times every 
year for decades in the UK, where the public has a 
seemingly unquenchable enthusiasm for aviation. 

Following morning attractions including types like 
de Havilland Tiger Moths, the show commentator 
raised anticipation levels ahead of the arrival overhead 
of a classic type hailed for its beauty and elegance. 

Barely one minute later, the pilot of the displaying 
Hawker Hunter failed to pull up from a first manoeuvre 
at the Shoreham air show, and crashed on a busy main 
road adjacent to the site. A shocked crowd looked on 
largely in silence as fire and black smoke rose behind 
the trees opposite the flightline, with many thinking: 
but that doesn’t happen in Britain anymore. 

If safety needs stepping up 
again in dispiay planning and 
vaiidation it must happen fast 

With 11 deaths confirmed by the time of publica- 
tion, the Shoreham disaster looks to have been the 
worst accident of its kind in the UK since a prototype 
de Havilland DH.llO broke apart above the Farnbor- 
ough air show in September 1952, killing its two crew 
and 29 spectators. But the fact that on that occasion 
supersonic displays were resumed later the same day 
underscores how much aviation has changed in the 
ensuing 60-plus years. 

As proven at Shoreham, flight safety is still by no 
means perfect, but the reaction of the show organisers 



The disaster that will not be forgotten 


- who cancelled further flying and the event’s planned 
second day - and the Civil Aviation Authority must be 
commended. The latter has for now restricted historic 
jet-powered types to conducting flybys only at over- 
land events, and halted all flights with other Hunters 
until more is known about the cause of this tragedy. 

To some its decision will appear a knee-jerk reaction, 
and one leading tabloid newspaper slammed it as “too 
little, too late” in the wake of the crash. Such criticism 
fails to consider the huge improvements made to pro- 
tect air show visitors and innocent bystanders since the 
risky days when the DH.llO was lost. 

Urgent reviews will pull real lessons from the latest 
disaster, and should reduce the risk of such an event 
ever happening again. Ultimately, the answer cannot 
be that air shows should be banned, or that vintage air- 
craft should be stopped from appearing at them. But if 
safety must be stepped up again in areas such as dis- 
play planning and pre-event validation, then change 
must occur, and fast. ■ 

See This Week P7 


0 

For more news coverage from 
the world of aviation, log on to 
our premium service at 

flightglobal.com/dashboard 


Russia’s change of direction 


C onspicuous absence was the worrying feature of 
the MAKS air show. Of course, no-one expected to 
see a delegation from Kiev filling one of the exhibit 
halls that line the grounds of the Ramenskoye airfield. 
And probably few anticipated a significant presence 
from Western suppliers - particularly from the US, 
given the economic sanctions and political tensions 
surrounding the ongoing conflict in Ukraine. 

Such absences are common in the aerospace busi- 
ness. Then, as conflicts are resolved and tensions are 
eased, exhibitors and trade delegations return. 

But something more worrisome is developing in 
Russia. Rather than accept the current situation as a 
blip in foreign relations, its industry is rapidly turning 


its back on Western suppliers. Politics is not the only 
motivation, since the devaluation of the rouble against 
the dollar has roughly doubled the cost of using US and 
European equipment. 

Russian industry would be foolish to retreat from 
Western technology. In an ideal world, Moscow’s 
proud aerospace sector would focus on its areas of 
competitive strength in combat aircraft, military trans- 
ports and helicopters. 

If Russia insists on preserving a commercial aircraft 
manufacturing industry, it simply must have access to 
non-Russian and non-Chinese suppliers to become 
- and remain - globally competitive. ■ 

See Show Report PIO 
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BRIEFING 

777-9X FLIES AHEAD WITH FIRM CONFIGURATION 
PROGRAMME Boeing is moving into the detailed design stage for 
its new-generation 777-9X, having announced the firm configuration 
milestone on 27 August. The company’s development team will now 
focus on the aircraft at the part and assembly level, as well as its 
electronic, hydraulic and pneumatic systems. A first test example of 
the General Electric GE9X turbofan-engined 777-9X is scheduled to 
fly in 2018, followed by the type’s entry into service during 2020. 

US RAPTORS HEADING FOR EUROPE 
DEPLOYMENT The US Air Force has revealed plans to make a first 
European training deployment involving some of its Lockheed Martin 
F-22 fighters. Announced by airforce secretary Deborah Lee James 
on 24 August, the move will support the service’s European 
Reassurance Initiative - and is also intended to send a signal to a 
“resurgent Russia”. James did not disclose when and where the 
Raptors will be deployed to. 

INDIGO ADDS COLOUR TO A320NEO DEAL 

COMMITMENT IndiGo president Aditya Ghosh says the carrier’s new 
order for 250 Airbus A320neos will give the Indian airline “a great 
combination of growth and stability”. Ghosh notes: “The domestic 
aviation market is hugely under-penetrated, and we will continue to 
focus here. Less than 1% of the population has access to air travel: 
the opportunity is staring at us.” Flightglobal’s Fleets Analyzer data- 
base expects deliveries to run between 2024 and 2032. 

FLUHER TESTING BOOST FOR KC-46 PROGRAMME 
TANKERS Boeing has completed a series of flutter tests with its 
767-20 tanker development aircraft EMD-1, certifying it to operate 
with under-wing refuelling pods and its tail-boom stowed. Boeing, 
which plans to deliver an initial 18 operational KC-46 tankers to the 
US Air Force by August 2017, says it expects to be “roughly a month 
beyond” its previous plan to start flying follow-on test aircraft EMD-2 
by early September. 

QANTAS EYES NEW DESTINATIONS FOR 787-9 
ROUTES Qantas could open longer, thinner routes - such as 
Melbourne to Dallas - using the eight Boeing 787-9s it has on order, 
says group chief executive Alan Joyce. Noting that the Dreamliners 
have a greater range but smaller seating capacity than the 747-400s 
they will replace, he says the net gain of three aircraft will not affect 
overall carrying capacity. The 787s will be delivered from 2017, with 
Qantas having options on a further 15, plus 30 purchase rights. 

THAILAND RECEIVES AIRBUS HELICOPTERS 
ROTORCRAFT The Royal Thai Air Force has taken delivery of four 
H225M (formerly EC725) rotorcraft from Airbus Helicopters, with 
another two to be delivered next year under a contract placed in 
2012. The aircraft, which can seat up to 28 passengers, will perform 
tasks including troop transport and search and rescue missions. 

EIRTECH RECOVERS FROM HANGAR BLAZE 
INCIDENT Two aircraft parked at Eirtech Aviation’s Dublin hangar es- 
caped damage during a 26 August fire, the painting specialist says. 
One of the aircraft was a BAE Systems Avro RJ85 regional jet oper- 
ated by CityJet, the Irish regional carrier has confirmed. The fire start- 
ed in a roof section and was contained after about 90min, Eirtech 
says, adding it has yet to determine the cause of the incident. 



The CS300 featured in the flying display at Le Bourget in June 
SALES STEPHEN TRIMBLE MOSCOW 

Lessor IFC upbeat 
on private finance 
for CSeries order 


Rubtsov maintains stalled deal with Bombardier attracted 
interest of banks after jet made debut at Paris air show 


I lyushin Finance (IFC) is hoping 
to agree new terms with Bom- 
bardier within days on a deal that 
would preserve the Russian les- 
sor’s once-threatened order for 39 
CSeries aircraft. 

“I’m feeling we may reach a 
compromise,” IFC general direc- 
tor Alexander Rubtsov said at the 
MAKS air show in Moscow. 

The leasing company has the 
third-largest CSeries order in 
Bombardier’s backlog, but the 
deal has appeared in jeopardy 
since April, when sanctions im- 
posed by the Canadian govern- 
ment prevented the country’s de- 
velopment bank from financing 
IFC’s order with the Montreal- 
based manufacturer. 

But the CSeries’ debut at June’s 
Paris air show - featuring the 
CS300 in the flying display and 
the CSlOO on the static line - 
shifted the tone of the programme 
in the mind of some private bank- 
ers, Rubtsov says. 

Previously, private banks had 
been unwilling to approve an as- 
set-backed financing package for 
IFC’s order, he says. But within 
days of the Paris show IFC re- 
ceived two or three proposals 
from banks to finance the order. 


on the condition that it first signs 
an agreement with an operator to 
take the aircraft. 

IFC is now looking to the Euro- 
pean market to find an operator 
to take the CSeries. Several can- 
didates have emerged to accept 
the aircraft, and IFC expects to 
conclude an agreement by the 
end of September, Rubtsov says. 

Preserving the IFC deal could 
help build new sales momentum 
for the CSeries, after a sequence 
of delays that led to a corporate 
restructuring and leadership 
change at Bombardier. In June, 
the manufacturer said its new air- 
craft will beat promised levels for 
specific fuel consumption, range, 
noise and reliability, but it has 
not yet attracted new buyers. 

Rubtsov believes the entry into 
service of the CSeries with Swiss 
International Air Lines next year 
will lead to a wave of new orders. 

“They need two or three more 
brand names [as customers],” 
Rubtsov says. “I’m pretty sure that 
will happen when the aircraft be- 
come operational. Nobody wants 
to become a tester for a new type 
of aircraft. They want to see the 
performance is confirmed.” ■ 

See Show Report PIO 
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Italy hands over to 
Sweden after 
Neuron hits its ^ais 
THIS WEEK P8 


ACCIDENT CRAIG HOYLE LONDON 

Shoreham promiits CAA clamp-down 



T he UK Civil Aviation Author- 
ity has introduced temporary 
new flight restrictions at air 
shows, following what is expect- 
ed to have been the worst 
aviation disaster at such an event 
in more than 60 years. 

Eleven people are known to 
have died when an ex-military 
Hawker Hunter T7 trainer crashed 
on a busy road adjacent to Bright- 
on City airport in West Sussex on 
22 August, while its pilot was per- 
forming an aerobatic manoeuvre 
during the Shoreham air show. 

Shortly after conunencing his 
display, the pilot performed a 
split-loop manoeuvre before div- 
ing to regain speed, but failed to 
complete a pull-up before the air- 
craft hit the ground and explod- 
ed. Confirmed fatalities include 
several motorists and bystanders, 
while the pilot was taken to hos- 
pital in a critical condition. 

It is unclear whether a strong 
crosswind at Shoreham during 
the show contributed to the 
Hunter ending up as positioned 
over the main road, instead of the 
airfield, or whether the aerobatic 
manoeuvre was performed at a 
sufficient altitude for a recovery 


to have been completed. The UK 
Air Accidents Investigation 
Branch (AAIB) is trying to deter- 
mine what led to the loss of the 
aircraft, registered as G-BXFl and 
owned by Canfield Hunter. 

Announcing its action two 
days after the accident, and fol- 


lowing a review of its safety pro- 
cedures, the CAA said that “fly- 
ing displays over land by vintage 
jet aircraft will be significantly 
restricted until further notice”. 

This includes limiting such air- 
craft to performing flypasts only, 
with ‘“high energy’ aerobatics not 


“Displays over land 
by vintage jet aircraft 
will be significantly 
restricted until 
further notice” 

UK CIVIL AVIATION AUTHORITY 

permitted”. Additionally, all flight 
activities involving other Hunter 
aircraft have been stopped in the 
wake of the crash, and the author- 
ity says it will “act promptly in re- 
sponse to any emerging indica- 
tions from the AAIB”. 

The CAA says it “will conduct 
additional risk assessments on all 
forthcoming civil air displays to 
establish if additional measures 
should be introduced”. 

Its over-land display restric- 
tions cover types such as the 
Aero Vodochody L-29 and L-39, 
BAC Jet Provost and Strikemas- 
ter, de Havilland Vampire and 
Venom, and the Folland Gnat - a 
type involved in a fatal display 
accident in the UK on 1 August. 

However, the measures ex- 
clude the “non-aerobatic” Avro 
Vulcan XH558. ■ 


SAFETY DAVID LEARMOUNT LONDON 

Records show risk to public is very low 


The UK’s record in protecting the 
safety of the public at air shows is 
impressive. Despite numerous dis- 
plays performed every year, the 
Hunter disaster at the Shoreham 
event is the first time in almost half 
a century that spectators or people 
in the airfield vicinity died as a result 
of an aircraft crash. 

In September 1952, a prototype 
of the de Havilland DH.llO fighter 
broke up in mid-air at the 
Farnborough air show, with its 
wreckage killing 29 spectators. The 
resulting rules and guidelines for air 
display management developed by 
the UK Civil Aviation Authority over 
subsequent years have been 
adopted worldwide as an example of 
best practice. 


That is not to say that air show 
flying displays in recent years have 
been free of incident or tragedy. 

There have been frequent crashes 
where the display pilot has died and, 
in fact, this was the second fatal jet 
trainer crash in just three weeks. 
However, the risk to air show specta- 
tors and those in the vicinity has long 
been regarded as extremely low. 

The 22 August crash near 
Brighton City Airport has, however, 
called into question whether existing 
controls on air show safety are suf- 
ficient, and precautionary measures 
will remain in place until more is 
known about the causal factors. ■ 
David Learmount is Fiightgiobai’s 
consuiting editor and former 
safety and operations editor 


History of fatal air show accidents 


There have been several 
previous accidents at UK air 
shows since the Second 
Worid War in which both 
pilots and spectators died: 

■ 18 September 1948, RAF 
Manston. De Havilland 
Mosquito crash kills both 
crew members and 10 
spectators. 

■ 6 September 1952, 
Farnborough. De Havilland 
DH.llO breaks up in mid-air. 
Both crew members killed, 
along with 29 spectators. 

■ 20 September 1958, RAF 
Syerston. Avro Vulcan wing 
structural failure, after pull-up 


which exceeded structural 
limits. All four crew and three 
people on the ground died. 

■ 20 September 1968, 
Farnborough. Breguet 1150 
Atlantic crashes during dem- 
onstration, killing all five crew 
and one on the ground. 

■ 21 September 1980, Biggin 
Hiii. Douglas A-26 bomber 
crashes during display, killing 
its pilot and six passengers. ■ 
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For more coverage of the burgeoning 
unmanned air system sector iog on to 

flightglobal.com/UAV 


HELICOPTERS 

STEPHEN TRIMBLE MOSCOW 

Russia reveals 
fresh interest in 
tiltrotor family 

R ussian Helicopters has ex- 
pressed new interest in de- 
veloping tiltrotor technologies 
that could be used to design a 
family of unmanned and poten- 
tially even manned aircraft. 

The holding - which includes 
Russian design houses Kamov 
and Mil - announced the internal 
initiative at the MAKS air show. 

“The objective at this stage is to 
identify the technologies required 
for the further development of a 
family of Ospreys with varying 
maximum take-off weight, both 
manned and unmanned,” Russian 
Helicopters says. 

Although tiltrotor technology 
is mainly associated with Bell 
Helicopter’s 60-year legacy of de- 
velopment work, Russian engi- 
neers have experimented with 
tiltrotor concepts since the 1930s. 
In the mid-1980s Mil launched 
development of the Mi-30, which 
resembled the Bell Boeing V-22, 
but it was cancelled as the Soviet 
economy crumbled. 

In the following decade, the Ya- 
kovlev design bureau introduced 
a concept for a 450kg (990lb)-class 
tiltrotor unmanned helicopter 
called the Albatross. The design 
faded from public view, but in 
2012 Russian Helicopters dis- 
closed a new unmanned air vehi- 
cle project with the same name, 
featuring a partial tiltwing rather 
than only a tiltrotor. That project 
was reportedly scheduled to begin 
deliveries in 2017. 

Russian Helicopters is provid- 
ing no details about the scope or 
timeline for its new effort, but 
clarifies its ultimate goal. “The 
aim of the project is to create a 
family of high-speed, multi-pur- 
pose rotary- wing aircraft,” it says, 
suggesting that smaller and larger 
vehicles could also emerge. 

Russian Helicopters emphasis- 
es tiltrotors’ ability to travel at 
higher speeds and longer distanc- 
es than a conventional helicopter, 
while retaining the ability to land 
in small spaces. ■ 

See Show Report PIO 
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Italy hands over to Sweden 
after Neuron hits Its goals 

Alenia Aermacchi says European UCAV met all expectations during 12 stealth missions 



Dassault is leading the vehicle’s six-nation development effort 


I talian industry has completed 
its share of testing of the pan- 
European Neuron unmanned 
combat air vehicle, which saw it 
carry out 12 sorties from Deci- 
momannu air base in Sardinia. 

Announced by Italian lead 
Alenia Aermacchi on 25 August, 
the activity involved flight tests 
to assess the UCAV’s stealth char- 
acteristics across a variety of con- 
ditions, and met “all established 
goals”. 

“The 12 highly sensitive sor- 
ties have allowed [us] to verify 
the characteristics of Neuron’s 
combat capability, its low radar- 
cross section and low infrared 
signature, during missions flown 
at different altitudes and flight 
profiles and against both ground- 
based and air radar ‘threats’,” the 
company says. The latter in- 
volved the use of a Eurofighter 
Typhoon combat aircraft. 

“During the deployment in 
Italy the Neuron confirmed its al- 
ready ascertained excellent per- 
formance and high operational re- 
liability,” Alenia Aermacchi says. 


The UCAV demonstrator will 
now be moved to Sweden, where 
Saab will lead testing at the 
Vidsel test range with low observ- 
ability trials and tests of weapons 
delivery from the aircraft’s inter- 
nal weapons bay. 

The Neuron was first flown in 
Erance in December 2012, where 
it completed a lOO-flight cam- 
paign conducted by Dassault. 


This phase included testing the 
UCAV’s sensor, datalink and 
stealth characteristics, and was 
also focused on increasing its 
flight envelope. 

The six-nation Neuron 
development effort is led by 
Dassault, also joined by industry 
partners Airbus Defence & Space, 
Hellenic Aerospace Industry, 
RUAG and Thales. ■ 


MANUFACTURING 

Production starts on A350-1000 wing 
as Airbus gears up for final assembly 


A irbus has commenced pro- 
duction of the A3 5 0-1 000 
wing at its specialist plant in 
Broughton, UK. The wing for the 
largest member of the A3 50 fami- 


ly is based on that for the -900, 
but features modifications in- 
cluding an extended trailing 
edge. Work on fixed trailing edge 
sections began in May, and the 


Broughton facility will assemble 
components also including com- 
posite wing covers. 

Rolls-Royce is developing the 
higher-thrust Trent XWB-97 
engine for the type, which the 
manufacturer expects to fly on an 
A3 80 testbed towards the end of 
this year. 

Einal assembly of the 
A3 50-1000 is scheduled to begin 
in the first quarter of 2016. Airbus 
says it has so far received orders 
for 169 of the 366-seat type, with 
Elightglobal’s Eleets Analyzer re- 
cording these as currently set for 
operation with eight airlines. ■ 



Modifications from the -900 include an extended trailing edge 
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stealthy UAV taking 
shape to target 
F-35 operations 
SHOW REPORT PIO 


INQUIRY DAVID KAMINSKI-MORROW LONDON 

Battery fire 787-8 'would keep flying’ 

Boeing’s analysis shows effect of Ethiopian ground incident would not compromise structural integrity if it occurred in flight 



The twinjet suffered extensive heat damage in the aft crown while parked at Heathrow in July 2013 


B oeing has determined that 
the Ethiopian Airlines 787-8 
badly damaged by a ground fire 
would have remained structural- 
ly intact if the incident had oc- 
curred in flight. 

The fire broke out at London 
Heathrow in July 2013 after a 
short-circuit in the emergency lo- 
cator transmitter led to thermal 
runaway in its lithium battery 
pack. It destroyed surrounding 
insulation blankets and the air- 
craft suffered extensive heat dam- 
age in the aft crown, just forward 
of the vertical fin, over an area of 
some 9.5m2 (lOOft^). 

The UK Air Accidents Investi- 
gation Branch says the aircraft 
structure sustained “significant” 
resin loss and ply disbanding in 
the fuselage skin and frames. 

Structural load modelling indi- 
cated that the severity of the dam- 
age had “compromised” the air- 
craft’s ability to carry flight loads. 

As part of the inquiry the in- 
vestigators sought to assess 
whether there would have been a 
similar threat to structural integ- 
rity if the fire had broken out 
during flight. 


Boeing developed two fluid- 
dynamics models to analyse the 
thermal characteristics of the 
transmitter battery ignition and 
propagation of the fire. 

It used these models to exam- 
ine the effects of temperature in 
the fuselage crown and the effect 
of external cooling from airflow 
at 35,000ft altitude and a cruise 
speed of Mach 0.85. 

The thermal models indicated 
that, for the in-flight scenario, the 


area of elevated temperature in 
the fuselage crown would have 
remained local to the heat source, 
rather than expanding. 

Convective heat loss during 
flight would result in “signifi- 
cantly different temperatures” 
compared with those in the 
parked aircraft, says the inquiry, 
and would “substantially reduce 
the progression” of a fire. 

Finite-element modelling of 
the fuselage structure showed 


that - in a worst-case scenario, 
affecting a group of 18 stringer- 
frame quadrants - the aircraft 
would have been unable to main- 
tain cabin pressure. But the 
fuselage would have still been 
capable of carrying flight loads. 

Boeing’s analysis also 
examined a second scenario, 
with the damage covering five 
quadrants, and this predicted 
that cabin pressurisation would 
have been sustained. ■ 


How Dreamliner was returned to use 


SAFETY 

Assurances sought 

Investigators are seeking assuranc- 
es that aircraft systems powered by 
lithium batteries are adequately pro- 
tected against short-circuit, after 
formaiiy attributing the Ethiopian 
Airiines Boeing 787 ground fire to 
thermal runaway in the emergency 
locator transmitter (ELT). 

The aircraft sustained serious 
damage in the fire which broke out 
while it was parked, empty, at 
London Heathrow on 12 July 2013. 

The UK Air Accidents Investigation 
Branch has determined that damage 
to the transmitter, combined with the 
absence of neighbouring systems 
capable of ignition, has “identified 
[it] as the source of the fire”. 

The blaze in the ELT, a Honeywell 
Rescu 406AFN model, resulted from 
uncontrolled energy release, prob- 


over Lithium cells 

ably from an external short circuit in 
combination with early depletion of a 
single cell in the lithium-manganese 
dioxide battery. 

Investigators believe the short- 
circuit resuited from battery wires 
being crossed and trapped under 
the ELT battery compartment’s cov- 
er-plate. The trapped wires in the 
ELT compromised the seal of the 
battery cover-plate, allowing hot gas 
and flames to affect the 787’s com- 
posite fuselage. 

Absence of cell segregation in the 
battery enabled the initial thermal 
runaway to propagate to the remain- 
ing cells. Insulation blankets allowed 
heat to remain close to the fuselage 
to maintain the fire, and it spread 
through the space between the blan- 
kets and the aircraft skin. ■ 


Ethiopian’s 787-8 (ET-AOP) had 
arrived at London Heathrow at 
05:27 on 12 July 2013 after an 
uneventful service from Addis 
Ababa and parked at stand 326 
at about 05:40. 

No defects were reported by 
the flight crew and after the pas- 
sengers and crew had disem- 
barked, the twinjet was towed to 
the remote stand 592 to await 
its next flight later that day. 

Ground power to the 
Dreamliner was turned off- 
although the umbilical cables 
were left in place - before an 
engineer secured and left the 
aircraft at around 07:30. 

At around 15:34 an employ- 
ee in the air traffic control tower 


noticed smoke emanating from 
the 787 and alerted the fire ser- 
vice, which arrived on scene 
around Imin later, discharging 
water and foam onto the exte- 
rior of the fuselage. 

Having removed several ceil- 
ing panels, the site of the fire 
was located towards the rear of 
the cabin and the blaze finally 
extinguished around 25min af- 
ter firemen entered the aircraft. 

After five months on the 
ground at Heathrow while re- 
pairs to the fuselage were un- 
dertaken, the Dreamliner 
returned to the skies on 21 
December 2013 to perform a 
short test flight. It was returned 
to service later that month. 


flightglobal.com 


1-7 September 2015 I Flight International I 9 


SHOW ■ 
REPORT I 

MAKS 2015 



For up-to-the-minute air transport news, 
network and fieet information, sign up at: 
flightglobal.com/dashboard 


The economic and political backdrop could hardly have 
been worse for the MAKS air show organisers. A 
devalued rouble and national recession have destabi- 
lised Russia’s aerospace industry, while political 
sanctions kept most Western exhibitors away from the 
event, staged at Ramenskoye airfield near Moscow. 

But Russian industry officials say they are regrouping, 
and now-distant partners are being exchanged for 
national and Chinese firms. New capabilities are still 
being pursued, although only time will tell if they can 
survive the current economic crisis. 

Report by James Drew and Stephen Trimble, with 
photography from BillyPix 



SURVEILLANCE 

Stealthy UAV taking shape 
to target F-35 operations 

Model of low-observable Russian concept displayed by electronic warfare specialist KRET 


PROGRAMME 

Production of 
II-96 fuelled by 
military needs 

P roduction of the Ilyushin 
I1-96 could continue for 
nearly a decade to support the 
Russian military’s requirements 
for an aerial tanker and other 
special missions, United Aircraft 
(UAC) chief executive Yuri 
Slyusar says. 

Continued production of the 
four-engined widebody also offers 
a reprieve for the Voronezh Air- 
craft Production Association 
(VASO), which has been a UAC 


The plant’s future had 
been in doubt since 
the conflict between 
Ukraine and Russia 

subsidiary since 2007. The plant’s 
future had been in doubt since the 
conflict between Ukraine and 
Russia raised questions about ac- 
cess to rights to build the Antonov 
An-148 regional airliner. 

VASO manufactured passen- 
ger-carrying I1-96S until UAC 
withdrew the type in 2009, allow- 
ing only the freighter version to 
continue in production. In Janu- 
ary, Russia’s defence ministry 
awarded UAC a contract to con- 
vert two I1-96-400TZ tankers, 
which will use OPCD-1 refuelling 
pods developed for the 11-78. ■ 


R ussia could be working on a 
low-observable unmanned 
air vehicle that would use 
deeply-integrated electronic war- 
fare systems to stay hidden from 
radars and could target the 
Lockheed Martin F-35. 

The tip-off came from electron- 
ic systems producer Concern 
Radio-Electronic Technologies 
(KRET), which exhibited a model 
of such an aircraft at the show. 

According to KRET’s first dep- 
uty chief executive officer 
Vladimir Mikheev, the model is 
more than just a sleek promotion- 
al display, but an advanced mili- 
tary UAV being developed by 
Russia’s United Aircraft (UAC). 

The company is a subcontrac- 
tor on the project, he says, pro- 
viding the communications, 
radar, electronic warfare and self- 
protection systems, as well as the 
ground control station. 

Speaking via a translator, 
Mikheev told Flight International 
that KRET is involved with UAC 
in two military UAV projects - 
one in development and another 
in the concept phase. He declines 
to name the project or say which 
UAC design bureau is in charge 
of the activity, but confirms some 
of the aircraft’s key capabilities. 


Mikheev says the UAV is de- 
signed to detect stealth aircraft in 
the same vein as China’s “Divine 
Eagle” project, which he claims is 
based on technology “borrowed” 
from Russia and the USA. 

DETECTION 

Such aircraft aim to detect low- 
observable US combat aircraft 
using X-band and UHE radars, 
specifically the Lockheed E-22 
and E-35 and Northrop Gmm- 
man’s B-2. But airborne surveil- 
lance would be just one of the 
UAV’s capabilities. Mikheev says 
KRET is providing a deeply-inte- 
grated electronic warfare system 
that results in a protective electro- 
magnetic sphere around the air- 
craft to counter air-to-air missiles, 
and cloaks it from radars. 


The unmanned aircraft model 
closely resembles Northrop ’s car- 
rier-based X-47B demonstrator, 
but adds two lift fans on each 
wing and vertical stabilisers. 

Mikheev says the UAV’s avion- 
ics, radar and electronic warfare 
systems are derived from those 
being produced for the Sukhoi 
Su-35 multirole fighter and the 
Kamov Ka-50 attack helicopter. 
KRET is also deeply involved in 
the Russian air force’s Sukhoi 
T-50 fighter project. 

In an article published on the 
company’s website, Mikheev says 
Russia has been competing with 
the USA in the realm of electronic 
warfare “for our entire lives” - 
adding that KRET decided to 
bring in the next era of electronic 
warfare systems five years ago. ■ 



The model is said to represent an aircraft being developed by UAC 
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PRODUCTION 

Domestic suppliers to board SuperJet 

Weak rouble forces Sukhoi to seek alternatives to some Western technologies currently used on debt-stricken programme 



European and US-supplied system costs have doubled since 2013 


S ukhoi Civil Aircraft (SCAC) 
has unveiled a plan to reduce 
the cost of producing the Super] et 
by $2.6 million per aircraft, by 
replacing Western suppliers with 
Russian manufacturers. 

Announced by United Aircraft 
chief executive Yuri Slyusar, the 
move is aimed at stabilising the 
programme’s costs following the 
devaluation of the rouble against 
the US dollar. 

The Superjet is assembled by 
SCAC in Komsomolsk-on-Amur, 
but is packed with European and 
US technologies, ranging from 
B/E Aerospace passenger seats 
and lavatories to UTC electrical 
systems, Thales avionics and 
Parker Aerospace hydraulics. 

As the value of the rouble has 
fallen by half against the dollar 
over the past two years, the cost 
of Western-supplied equipment 
has more than doubled. That cost 
volatility has complicated 


SCAC’s attempts to stabilise the 
Super] et programme. 

Earlier this year the Russian 
government paid off about $2 bil- 
lion of SCAC’s debts, reducing 
the programme’s debt load to 
about $600 million. Meanwhile, 
state-owned lessor GLTK signed a 
deal to buy 32 Superjets for deliv- 
ery between 2015 and 2017, with 
options for another 28. 


The next step for Sukhoi will 
be to stabilise the programme’s 
cost structure, which requires the 
company to switch to local sup- 
pliers that will receive pa 3 mients 
in roubles rather than dollars. 

Russian aerospace companies 
have long experience in manu- 
facturing major systems and elec- 
tronics for military-rated aircraft, 
but are less known for participat- 


ing in commercial programmes 
that require airworthiness certifi- 
cation from the US Eederal Avia- 
tion Administration and Europe- 
an Aviation Safety Agency to be 
marketable outside of Russia. 

Slyusar, however, says Russian 
companies are “ready for this”. 

One such supplier, Rostec hold- 
ing Technodinamica, displayed 
several Russian-built alternatives 
to Western hardware at the show. 
Curtiss-Wright currently supplies 
the Super] et’s fire protection sys- 
tem, but has partnered with 
Technodinamica to offer a differ- 
ent version, using computers and 
a fire retardant dispensing system 
provided by the latter. 

Technodinamica and other 
Russian suppliers will begin to 
take over certain systems as de- 
liveries by Western companies 
reach minimum contractual 
guarantees, says chief executive 
Maxim Kuzyuk. ■ 


TURBOPROPS 

UAC weighs reviving 11-114 at new production site 



PROPOSAL 


CEO previews 'risky’ restructuring pian 


U nited Aircraft (UAC) is 
looking favourably on re- 
starting production of the 
Ilyushin 11-114 regional turbo- 
prop - although a final decision 
has still not been made, says 
chief executive Yuri Slyusar. 

Only 20 11-1 14s had been de- 
livered by the time the line was 
shut down in 2013, despite the 
type being available for more 
than 23 years. 

But a combination of Russia’s 
ageing turboprop fleet, unmet 
demand on regional routes and 
economic sanctions that are re- 
stricting the country’s access to 
newer models have now forced 
UAC to reconsider the once- 
abandoned 11-114. 

The estimated $275 million 
development plan, if approved, 
would require airframe and 
engine upgrades in addition to a 
new certification programme, 
Slyusar says. 


In recent years, Russia has 
considered alternatives to 
reviving the 11-114, such as the 
Antonov An- 140 and the Bom- 
bardier Q400. However the 
Ukrainian-designed An-140 is 
no longer accessible to Russia’s 
industry, and a plan to locally 
assemble Q400s collapsed more 
than a year ago because of sanc- 
tions by the West. 

Although the 11-114 was 
originally built in Tashkent, 
Uzbekistan, UAC is considering 
four other sites for the revived 
production system: Kazan, Nizh- 
ny Novgorod, Ulyanovsk and 
Voronezh. 

The assembly site location, 
upgrade requirements and 
potential demand will be evalu- 
ated in UAC’s business case for 
reviving production of the 
regional design. “We hope that it 
will have a positive decision,” 
Slyusar says. ■ 


A radical move to restructure UAC 
around market sectors rather than 
historically-powerful design bureaus 
could see the company reorganised 
into five major holdings. 

Chief executive Yuri Slyusar pre- 
viewed the restructuring concept on 
26 August, saying the proposal has 
not been approved and is “high risk” 

UAC’s new leadership is clearly 
motivated to reduce costs and im- 


prove productivity amid a national 
economic crisis that has hit Russia’s 
aerospace and defence sector hard. 

Since forming in 2006, UAC has 
been dominated by giants of the 
Soviet era including Ilyushin, Irkut, 
RAC MiG, Sukhoi and Tupolev. But it 
could instead be organised around 
market sectors, such as commercial, 
military, transport, special missions 
and repair centres, Slyusar says. ■ 
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DETECTION SYSTEMS 

China’s A-Star targeting 
sensors at B-2 and F-22 


P rivately-owned Chinese sen- 
sor company Beijing A-Star 
Science and Technology has un- 
veiled a suite of air-to-air and air- 
to-ground sensors in develop- 
ment for the latest Chinese and 
Russian fighters. 

Wang Yanyong, the company’s 
technical director, confirms that 
two systems - the EOTS-89 elec- 
tro-optical targeting system and 
the EORD-31 infrared search and 
track sensor - are in development 
for China’s Chengdu J-20 and 
Shenyang J-31 fighters. 

Marketing brochures on A- 
Star’s booth suggested that the J-20 
could use the passive sensors to 
detect and aim missiles against the 
Northrop Grumman B-2 bomber 


and Lockheed Martin E-22 fighter, 
even while its radar is being 
jammed by a Boeing EA-18G 
Growler. It lists notional detection 
ranges for the B-2 at 81nm (150km) 
and for the E-22 at up to 60nm. 

Both systems have completed 
ground testing in a laboratory, and 
are now ready to enter flight test- 
ing, he says. Ghina’s AVIG is con- 
sidering integrating the sensors on 
a testbed aircraft, then could de- 
cide to trial them on the J-20 and 
J-31. Operational status is at least 
one year away for both sensors, 
but possibly longer, he adds. 

A-Star says it exhibited the 
systems to attract buyers from 
Russia and Gommonwealth of In- 
dependent States countries. ■ 



WING-IN-GROUND-EFFECT 

Could the 'Sea Monster’ rise again? 

Almost 50 years after the Soviet “Caspian Sea Monster” was born, 
some in Russia hope to revive the ekranoplan, or wing-in-ground ef- 
fect vehicle, for the tourism sector. The original developer for the 
Soviet military, the Alexeev Central Hydrofoil Design Bureau, used 
the show to suggest redesigning the Sea Monster to carry between 
50 and 150 tourists - instead of nuclear weapons - across the 
ocean at 135kt (250km/h). 


TRACKING 

T-50 radar systems 'production ready’ 

Design of active phased array for Russia’s fifth-generation fighter described as “stable” ahead of final developmental tests 



Rostec claims the technology can track up to 30 airborne targets 


T he Tikhomirov NHP radar sys- 
tem built for Russia’s first fifth- 
generation fighter, the Sukhoi 
T-50, is “99% ready” to enter serial 
production, but must first com- 
plete a series of development tests. 

The active phased array radar 
consists of one forward-looking X- 
band radar in the nose section and 
two side-scanning arrays, as well 
as L-band antennas along the wing 
flaps. The system was put on dis- 
play for the first time at the show. 

Deputy chief designer of NIIP 
radar systems Andrey Sukhanov 
says he does not have a timeline 
for when the testing will con- 
clude, but adds that he is confi- 
dent the overall design is stable, 
barring minor tweaks. 

“A lot of different equipment 
and items are involved in this test- 
ing, because it’s not only the radar 
being tested but the avionics of the 
entire system,” he says. “This is 
similar to the [Lockheed Martin] 
E-22, and the E-35 testing that is 
taking place now. It does not de- 
pend on which country or manu- 


facturer, because the problems en- 
countered are always the same. 

“If the testing finds some things 
that require finalisation or adjust- 
ments then it will be done, but as 
for our estimate, the radar is 99% 
ready for serial production.” 


Sukhanov provides little detail 
of the radar’s capability other than 
to say it comes with air, ground 
and maritime modes and is easily 
adaptable to new air-launched 
weapons. He is also hesitant to re- 
veal the number of threats the 


radar can track and target simulta- 
neously, beyond saying that this 
will be “no fewer than the Su-35”. 
State defence exporter Rostec 
claims that aircraft can track up to 
four ground or 30 airborne targets 
out to 216nm (400km), while si- 
multaneously attacking up to 
eight airborne threats. 

The super-manoeuvrable su- 
personic fighter was the lead at- 
traction at MAKS, and United 
Aircraft chief executive Yuri Sly- 
usar said during a 26 August 
press conference that the pro- 
gramme is on track, despite re- 
ports of a slow-down. The Rus- 
sian defence ministry’s latest 
plan is to procure 55 T-50s 
through 2020, although the go- 
ahead for that number depends 
on the performance of the first 12. 

The Russian government’s 
lukewarm embrace of the T-50 
stands in contrast to the stated 
importance of the project - both 
in terms of its nationalistic ap- 
peal and in stimulating the do- 
mestic aerospace industry. ■ 
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MISSILES 

BrahMos bids to deliver more speed 

Indian-Russian joint venture aiming to take current variant to faster than Mach 5 as step to clean-sheet hypersonic weapon 


SECTOR 

X-59MK2 cruise missile export ready 


I ndian-Russian joint venture 
BrahMos Aerospace wants to 
double the speed of its ramjet- 
powered cruise missile to beyond 
Mach 5 as an interim step 
towards the development of a 
clean-sheet “BrahMos-ll” hyper- 
sonic weapon. 

BrahMos general manager of 
marketing and export Praveen 
Pathak says the company’s pur- 
suit of a hypersonic weapon re- 
mains at the decision phase and 
could take seven or eight years to 
fully realise. 

The central challenge is 
finding the best materials to 
protect the hypersonic air vehicle 
against the extreme temperatures 
and shockwaves experienced 
during high-speed flight, he adds. 
The current BrahMos missile 


travels at up to M2. 8, but the goal 
is to develop a weapon capable of 
sustaining a maximum speed of 
M7.0 or greater, using a 
supersonic combustion ramjet, or 
scramjet, engine. 

Russia, India, China and the 
USA are all pursuing hypersonic 
missiles, each with the aim of 
outrunning the other’s air de- 
fence systems and boosting the 
kinetic energy of each strike. 

“The main problem scientists 
are facing is how to withstand so 
much heat,” says Pathak. “Every- 
one is driving to have something 
faster, because whoever gets there 
faster will be the leader.” 

India is integrating the air- 
launched variant of the BrahMos 
with its Sukhoi Su-SOMKl multi- 
role fighters. ■ 


New weapons on display at the 
show included the Grom-El and 
Grom-E2 missiles being developed 
by Russia’s Corporation of Tactical 
Rocket Armament. The company 
declines to provide details of the 
wingkit-equipped type’s capabilities, 


but also exhibited its export-ready 
X-59MK2 cruise missile. 

The infrared-guided weapon is 
powered by a turbojet engine to 
achieve speeds of between 405kt 
(750km/h) and 540kt, with a 
156nm (290km) range. ■ 



AIRPORT SYSTEMS 

Tech nod ina mica in drive 
to join electric taxi ranks 



Software replicates the type’s sensor and weapon capabilities 

TRAINING 

Simulator for upgraded IVIiG-31 


D inamika has unveiled its twin- 
seat flight simulator for the 
Russian air force’s newly-upgrad- 
ed RAC MiG-3 IBM supersonic in- 
terceptor, with the company’s 
chief designer of technical training 
systems telling Flight International 
that the device replicates the full 
range of combat scenarios made 
possible via the modernisation. 

“With modified avionics, it’s 
possible to do space navigation, 
it’s possible to use the new radar, 
and it’s possible to have 
communication between four 
aircraft,” says Valeriy Ivanenka. 
“You can train with this preci- 
sion in the simulator.” 


The most significant changes 
are new avionics panels in the aft 
cockpit and software that repli- 
cate the type’s new combat capa- 
bilities and weapon effects. 

“It’s possible to recreate all 
flight stages and to simulate more 
than 300 different failures,” says 
Ivanenka, who adds that “four or 
five” simulators have been deliv- 
ered so far under a contract 
signed with the Russian defence 
ministry in 2011. 

Russia has issued contracts to 
upgrade 100 of its MiG-3 Is, with 
structural improvements also in- 
tended to keep the 1980s-era air- 
craft viable out to 2030. ■ 


R ussian systems integrator 
Technodinamica has 

launched development of an 
electric ground taxiing system 
(EGTS) for commercial narrow- 
body aircraft, joining a competi- 
tive race that already includes a 
Honeywell/Safran partnership 
and Israel Aerospace Industries. 

Technodinamica revealed an 
electrically-driven system em- 
bedded in the nose gear of a 
Tupolev Tu-204, which was 
selected for laboratory demon- 
stration purposes only. The com- 
pany is targeting platforms in- 
cluding the Irkut MG-21 and 
Western-built aircraft, says chief 
executive Maxim Kuzyuk. 

“It is critical for us to go out- 
side [Russia], because our market 
is narrow and defined and we 
have already 50% of this market. 
Our goal is to go abroad with new 
products,” he says. 

A live testing aircraft has not 
yet been selected to demonstrate 


the technology, but Kuzyuk says 
it will be ready to move into pro- 
duction two years after ground 
tests begin on an aircraft. That 
means it could be available as 
early as 2018, when the MG-21 is 
scheduled to enter service. The 
company also is considering ret- 
rofit applications for the equip- 
ment, he adds. 

Early analysis indicates that 
the EGTS is capable of saving 
about 200kg (440lb) of fuel for a 
Tu-2 04-sized aircraft on a 1.5h- 
long flight cycle. 

So far, Technodinamica - 
which consolidates 37 Russian 
aviation electronic systems hous- 
es under the Rostec corporate ban- 
ner - has focused development 
testing on using an auxiliary 
power unit to propel an electric 
motor, but it also is evaluating 
how to blend supplemental 
power provided by onboard bat- 
teries to enable the design to begin 
moving the aircraft. ■ 
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PRODUCTION MAVIS TOH SHANGHAi 

Comae pl^s safe 
with dual supplier 
system for C919 

Critical components to be produced by two manufacturers 
to ensure quality and avoid delay to Chinese programme 


C omae is using a dual supplier 
system to manufacture critical 
and potentially challenging parts 
of the C919 airframe, to ensure 
quality control and prevent any 
major delays to the programme. 

The parts include the aircraft’s 
aft fuselage, as well as its vertical 
and horizontal stabilisers, all of 
which are made of composites. 
Comae’s chief engineer Jiang Li- 
ping told Flightglobal during an 
interview in Shanghai. Chinese 
suppliers are unfamiliar with the 
use of composites, and the air- 
framer’s concern is that the quality 
and strength of the parts produced 
by one supplier may not match 
the required standards, she adds. 

In one example of such an 
issue. Comae was required to 
strengthen the first aft fuselage de- 
livered by Shenyang Aircraft Cor- 
poration. It also has engaged two 
suppliers to build the C919’s cen- 
tre wingbox and mid fuselage, due 
to anticipated complexities in the 
wing-to-body join of the aircraft. 

“We do this so that we have a 
backup,” says Jiang. “The costs 
will go up, but this is for quality 
control and also to ensure that 


the programme’s timeline is 
under control.” 

Jiang adds that Comae has 
stuck to its main suppliers so far, 
since their parts have generally 
met required standards. 

Comae has largely completed 
the final assembly of the first flight 
test aircraft for the C919 pro- 
gramme at its facility near Shang- 
hai’s Pudong International airport, 
with all remaining systems ex- 
pected to arrive by October. 

Jiang says the installation of 
harnesses, cables and pipes has 
started, while a second CFM Inter- 
national Leap-lC engine is due to 
arrive during September. 

After being rolled out before 
year-end, aircraft 101 will under- 
go pre-flight testing before it can 
make its first flight during 2016. 
Under the best circumstances, 
pre-flight preparation could be 
completed within four months, 
says Jiang. This means that the 
C919 could make its first flight 
around next April or May. 

In September Comae will also 
start the final assembly of aircraft 
102, the mid-fuselage section of 
which has already arrived. ■ 



A failure of power control units could occur due to the problem 


MANDATE STEPHEN TRIMBLE WASHINGTON DC 

787-8’s hydraulic fluids 
must be changed - FAA 


A irlines must drain and re- 
place a certain kind of hy- 
draulic fluid found in the Boeing 
787-8 fleet to prevent a possible 
safety problem, the US Federal 
Aviation Administration says. 

Skydrol LD-4 is used in each of 
the 787-8’s three hydraulic sys- 
tems, which provide power to 
move the control surfaces on the 
wings and tail. Boeing discovered 
nearly a year ago that the way the 
fluid interacts inside the power 
control units for the control sur- 
faces can cause particulates to 
form. This could restrict the op- 
eration of the electro-hydraulic 
servo valves that actuate the mov- 
ing control surfaces, according to 
an airworthiness directive re- 
leased by the FAA. 

The flight crew would be 
warned of the problem by status 
messages displayed on the en- 


gine indication and crew alerting 
system. In theory, it could cause 
the power control units to fail, 
leading to “reduced controllabil- 
ity” of the aircraft. 

Boeing issued a non-mandatory 
service bulletin to all 787-8 opera- 
tors last November, urging them to 
inspect the power control units 
and replace Skydrol LD-4 with a 
different hydraulic fluid. The 
FAA then issued its airworthiness 
directive, mandating US operators 
to make inspections and change 
the fluid within 36 months. 

Boeing says the problem with 
Skydrol LD-4 fluid is limited to 
an interaction with the servo 
valves used by the 787-8, and 
poses no risk in other aircraft. 

The problem had been ad- 
dressed on two-thirds of the glob- 
al 787-8 fleet before the FAA’s 
airworthiness directive. ■ 



FLEET 

Korean first to 
fly both 747-8S 

Korean Air has received its first 
passenger example of the Boeing 
747-8, with a 368-seat capacity. 
Fiightgiobal’s Fieets Analyzer da- 
tabase shows the airline has or- 
dered 10 747-8IS, with four to be 
delivered this year and the re- 
mainder by 2017. The carrier has 
become the first operator to field 
the 747-8 in both its passenger 
and freighter variants. 
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ACCIDENT DAVID KAMINSKI-MORROW LONDON 

Speed data error led to 767 talkstrlke 

Aeromexico dispatcher used zero-fuel weight in calculations for crew of twinjet badly damaged during take-off from Madrid 



The aircraft returned after experiencing pressurisation problems 


S panish investigators have 
found that an Aeromexico 
crew entered incorrect speed data 
into a Boeing 767-200 before the 
aircraft suffered a serious tail- 
strike on departure from Madrid 
on 16 April 2013. The data had 
been calculated by a dispatcher in 
Mexico, who unintentionally 
used zero-fuel weight as the basis. 

Investigation body CIAIAC 
says that the reduced weight gen- 
erated low take-off reference 
speeds - including a rotation 
threshold of 118kt (219km/h); 
nearly 40kt below the 156kt re- 
quired for the aircraft’s actual 
weight, but that the unusual fig- 
ures “did not attract the attention 
of the crew”. 

As the 767 accelerated along 
Madrid’s runway 36L it failed to 
rotate at the llSkt reference 
speed. Flight-data recorder infor- 
mation shows that it began to ro- 
tate at 124kt, but reached a pitch 
of 12° before the main gear lifted 
off. This increased to just over 


14°, but the 767 was travelling at 
138kt - too slowly to climb away, 
and the main gear touched down 
again 4s later. The threshold 
pitch for a tail-strike on the type 
is 13.1°, says CIAIAC. 

Both thrust levers were ad- 
vanced and the aircraft became air- 
borne again at 141kt. Its pitch in- 
creased to 15° as it left the runway 
and the aircraft’s stick-shaker acti- 
vated twice in quick succession. 
Despite these alerts, the pilots con- 
tinued to increase the aircraft’s 
pitch, to 19°, as it commenced its 
climb. This indicates that the crew 
“failed to recognise” the risk of a 
stall, CIAIAC says. 

The 76 7 ’s climb stabilised as it 
accelerated, and the main gear 
was retracted at 90ft. But the air- 
craft had sustained severe dam- 
age during the tail-strike, includ- 
ing serious structural material 
loss in the region of the auxiliary 
power unit. It suffered pressurisa- 
tion problems and the crew de- 
cided to return to Madrid. 


Meanwhile, the pilots of an Air 
Europa Airbus A330, several 
places behind the 767 for depar- 
ture, reported seeing objects on 
the runway as they took off 
30min later. While their notifica- 
tion prompted a decision to in- 
spect the runway, it came too late 
to prevent another of the carrier’s 
A330s, following immediately 
behind, from striking the debris. 


The aircraft’s nose-gear was dam- 
aged and its crew chose to return 
to the airport, landing around 
3.5h after the 767 following a 
hold to burn off fuel. 

None of the occupants on 
board the 767 (XA-TOJ) or the 
A3 30 was seriously injured. The 
Aeromexico aircraft was subse- 
quently written off, due to the se- 
verity of the damage caused. ■ 


INVESTIGATION GREG WALDRON SINGAPORE 

Indonesia looks for cause of latest Trigana crash 


T he 16 August crash of a Trigana 
Air-owned ATR 42-300 ex- 
tends what has been a patchy safe- 
ty record for the Indonesian carrier. 

Debris from the 1988-built 
twin turboprop (PK-YRN) was 


located on a mountainside in 
eastern Papua, with the aircraft 
believed to have hit the slope of 
Mount Tangok in Okbape dis- 
trict. It came down while still 
around 8.1nm (15km) away from 


its intended destination of Oksi- 
bil, during a flight from Jayapu- 
ra’s Sentani airport. All 49 pas- 
sengers and five crew members 
were killed. 

The aircraft’s cockpit-voice re- 
corder was located and submit- 
ted to the Indonesian National 
Transportation Safety Commit- 
tee, while its flight-data recorder 
was retrieved on 20 August. 

Prior to this crash, Trigana had 
been involved in 19 serious safe- 
ty incidents since 1992, which 
resulted in the loss of eight air- 
craft and major damage to 11 oth- 
ers, with the deaths of 14 passen- 
gers and nine crew. Flightglobal’s 
Ascend Fleets database records 
that its previous most serious ac- 
cident occurred on 17 November 
2006, when a de Havilland Cana- 
da DHC-6 Twin Otter crashed 
into Mount Gergaji while operat- 


ing the Mulia-lllaga route, killing 
nine passengers and three crew. 

Trigana’s past list of mishaps 
also involved 13 other Twin Ot- 
ters, three Fokker F27s, one An- 
tonov An- 7 2 and another ATR 
42-300. The latter (PK-YRP) was 
written off on 11 February 2010, 
when engine failures forced the 
crew to perform an emergency 
landing in a field. Of the 52 peo- 
ple on board, only one passenger 
was injured. 

Flightglobal’s Fleets Analyzer 
database records the privately- 
owned carrier as now operating 
17 aircraft: eight older-model Boe- 
ing 737s, five other ATR 42-300s, 
three ATR 72-200s, and one Twin 
Otter. It flies domestic scheduled 
and charter passenger and cargo 
services from its Jakarta Halim air- 
port main base to over 20 airports 
across Indonesia. ■ 
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DESIGN MAVIS TOH SINGAPORE 

AVIC plans first 
flight of MA700 
for early 2017 

C hinese airframer AVIC has 
frozen the design of its Xian 
MA700 turboprop, with final as- 
sembly of the first flight-test ex- 
ample scheduled to be completed 
by the end of 2016. 

A maiden sortie should follow 
in early 2017, ahead of certifica- 
tion and service entry in 2019, 
AVIC says. 

The airframer has named Okay 
Airways and Joy Air as launch 
customers for the turboprop, but 
admits that neither carrier has 
placed a firm order for the 
MA700. Instead, both have signed 
what it describes as “collaborative 
agreements”, with the eventual 
aim to each take 30 aircraft. 

In addition to Okay 
and Joy, nine other 
parties have signed 
letters of intent to 
purchase MA700s 

AVIC anticipates that the air- 
lines will firm up these tentative 
commitments at the end of 2018, 
when it will be able to disclose 
pricing and delivery schedules. 

In addition to Okay and Joy - 
both customers for AVIC’s cur- 
rent MA60 turboprop - nine 
other parties, including operators 
in Cambodia, Nepal and Africa, 
plus Chinese lessors CDB Leasing 
and CMB Leasing, have signed 
letters of intent to purchase a fur- 
ther 125 MA700S, AVIC says. 

The aircraft will be powered 
by Pratt & Whitney Canada 
PW150C engines, and have a 
maximum take-off weight of 
26,500kg (58,400lb) with a range 
of l,475nm (2,700km). It will 
also feature Rockwell Collins 
Pro Line Fusion avionics and 
Parker fly-by-wire controls, 
making it the first turboprop to 
enter service with the advanced 
control system. ■ 

Additional reporting by 
Greg Waldron in Singapore 


MODIFICATION MICHAEL GUBISCH LONDON 

Swiss all set for 777-300ER 
with transformed simulator 

Training division converts Airbus instaiiation to Boeing systems ahead of flagship’s arrivai 



Z urich-headquartered Swiss 
is continuing its prepara- 
tions for the arrival of the Boeing 
777-300ER in its long-haul fleet, 
with the conversion of an Airbus 
A330/A340 simulator at its flight 
training division. 

Swiss Aviation Training, also 
located in Zurich, removed 
around 9t of cockpit installations 
and related equipment from one 
of two A330/A340 full-flight sim- 
ulators in order to turn the device 
into a 777-300ER cockpit replica. 

Some 6t of new systems were 
installed over a four-month peri- 
od after two years of planning in 
partnership with simulator man- 
ufacturer CAE and Boeing. 

This is the first time that an 
Airbus widebody simulator has 
been converted to a 777, says 
Swiss Aviation Training. It was a 
challenge to develop the simula- 
tor while the final configuration 
of the carrier’s on-order 777- 
300ER fleet was “far from con- 
firmed”, says the training firm’s 
chief operating officer David 
Birrer. However, he adds the sim- 


The facility is “99.9% congruent’ 

ulator is “99.9% congruent” with 
the first of nine aircraft scheduled 
to join the fleet in January 2016. 

The device is configured to 
simulate automated communica- 
tions between aircraft and ground 
stations, plus the use of Apple 
iPad-based electronic flight bags. 

The campus will also install a 
777 cabin emergency evacuation 
training device by October, and a 
cabin service trainer by January. 

Swiss placed an initial com- 
mitment for six aircraft in 2013 


with the nine aircraft on order 

and added a further three to its 
order this year. The 777-300ER is 
intended as the carrier’s new 
long-haul flagship. 

Meanwhile, sister firm Lufthan- 
sa Plight Training has installed a 
777-300ER simulator at its site in 
Erankfurt, which it received di- 
rectly from Lockheed Martin. It is 
Lufthansa’s second 777-300ER 
full-flight simulator - the other is 
located in Berlin - and will be 
primarily used to train pilots of 
the airline’s cargo division. ■ 


ORDER DAVID KAM INSKI-MORROW LONDON 

China Eastern to purchase 15 A330s 


C hina Eastern Airlines is to ac- 
quire 15 Airbus A3 3 Os to be 
delivered by 2018, the airline has 
disclosed in a statement to the 
Shanghai stock exchange. 

China Eastern has not indicat- 
ed an engine selection for the air- 


craft, although its current A330- 
200s and -300s are fitted with 
Rolls-Royce Trent 700s. 

The carrier values the 
agreement at $3.6 billion at cata- 
logue prices, but says that Airbus 
has granted concessions that 


make the actual price “signifi- 
cantly lower”. 

Seven aircraft will be handed 
over in 2017 and the remaining 
eight in 2018. 

China’s state aviation supply 
company recently opted to take 
up to 75 A3 3 Os, but it is unclear 
whether the agreement is linked 
to the China Eastern deal. 

Airbus is keen to expand in the 
Chinese market. As part of its 
pact covering the 75 aircraft it has 
signed a framework agreement to 
establish a completion and deliv- 
ery centre for A3 3 Os in Tianjin. 

It is aiming to hand over the 
first finished widebody from the 
site by the end of 2017. ■ 



Carrier’s current fleet is powered by Rolls-Royce Trent 700 engines 
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SAFETY JON HEMMERDINGER WASHINGTON DC 

Fhreight pilots push for rest time rules 

Unions representing cargo carrier crews renew calls for regulations covering flight hours to be harmonised across industry 



A union leader representing pi- 
lots working for freight air- 
line UPS has continued to call for 
rules covering duty and rest time 
to be standardised across the US 
commercial aviation industry. 

Regulations governing duty 
and rest time were introduced 
by the Federal Aviation Admin- 
istration in 2011 in the wake of 
the Colgan Air crash near 
Buffalo, New York on 12 Febru- 
ary 2009, in which pilot fatigue 
was cited as a factor. However, 
the agency exempted cargo carri- 
ers from the legislation. 

Then, in August 2013, the first 


The debate on pilot rest rules made it 
into the cockpit of UPS flight 1354; 
an early morning service from 
Louisville, Kentucky, to Birmingham, 
Alabama on 14 August 2013. The 
flight was made using an Airbus 
A300-600 freighter. 

“It should be one level of safety 
for everybody,” says captain Cerea 
Beal Jr, in a transcript of the cockpit 
voice recorder included in the US 
National Transportation Safety 


officer of UPS flight 1354 was re- 
corded as saying she was tired 
during a flight that ended in a 
fatal early morning crash near 
Birmingham, Alabama. 

The Independent Pilots Asso- 
ciation (IPA) trade union says the 
Birmingham accident serves to 
underline the need for rule 
harmonisation. “It’s time to close 
this dangerous loophole that puts 
our entire aviation system at 
risk,” says IPA president Robert 
Travis. 

“Whether it be through legisla- 
tion, through the courts or in dis- 
cussions with UPS, we are deter- 


Board’s final accident report, and 
released in September 2014. “It 
makes no sense at all,” replies first 
officer Shanda Fanning. “It should 
be across the board. . . whether you 
are flying passengers or cargo.” 

“I’m so tired,” Fanning later adds. 

Sixty-five minutes later the aircraft 
crashed near Birmingham airport, 
killing both pilots. 

The attributes the crash to pilot 
error, citing failure by the crew to 


mined to create a safer working 
environment for the men and 
women who fly for UPS.” 

The IPA expects an appeal 


monitor altitude and to properly con- 
figure the flight computer for the ap- 
proach, among other errors. It also 
highlights “the first officer’s fatigue 
due to acute sleep loss” as a con- 
tributing factor. 

Despite the accident, the FAA de- 
fended its rule in a regulatory impact 
statement published in December 
2014, which said bringing cargo air- 
lines into the scope of the regula- 
tions would cost $452 million. ■ 


court to rule next year on its legal 
bid for change, which it started 
shortly after the 2011 rule was 
published. The FAAs revised re- 
quirements for pilot duty and rest 
periods have courted controversy 
for years, ever since the agency 
backed away from its position 
that the two pilot groups should 
be treated equally. 

But the final legislation ex- 
empted cargo carriers from the 
new requirements, which set 
minimum rest periods for pas- 
senger airlines at lOh - up from 
8h - and limited pilots’ flight 
times to 8h or 9h. 

The IPA says pressure from 
cargo carriers was the cause of 
the exemption, leading to its 
court challenge. ■ 


REPORT 

Fatigue of first officer contributing factor in A300-600 crash 


INCIDENT DAVID KAMINSKI-MORROW LONDON 

Error by Warsaw controller risked ground collision 


P olish investigators have de- 
termined that a Warsaw 
tower controller ordered a BAE 
Systems Avro RJlOO to abort its 
take-off roll after belatedly realis- 
ing that another aircraft was 
crossing the active runway. 

The Brussels Airlines RJlOO 
(00-DWG), departing runway 
29, had reached 80kt (148km/h) 
and was 250m (820ft) from the 
intersection of taxiway A when 
its pilots were instructed to stop. 

Polish investigation authority 
PKBWL says that a European Air 
Transport Boeing 757-200, which 
had previously landed on run- 
way 33, had been cleared to trav- 


el along taxiway A for the cargo 
apron - a clearance which au- 
thorised it to cross runway 29. 

At the same time, the RJlOO 
was permitted to line up and wait 


in preparation for departure, and 
was then cleared for take-off just 
as the 757 began crossing. 

PKBWL states that taxiway As 
stop-bar light for the intersection 


was off at the time. The incident 
took place before sumise on 17 
December, 2014. 

Investigators point out that the 
tower controller ordered the 
RJlOO to stop its roll after receiv- 
ing an indication from the ground 
controller about the 75 7 ’s pres- 
ence. It had slowed almost to a 
complete stop just as the 757 ex- 
ited the intersection. 

PKBWL describes the incident 
as a “serious threat of collision” 
and attributes it to simple over- 
sight, with the controller having 
forgotten the 75 7 ’s crossing and 
failed to check that the runway 
was free of obstruction. ■ 



The Brussels Airlines RJlOO was at 80kt when it was told to stop 
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DEVELOPMENT BETH STEVENSON LONDON 

'Hriton set for operational test 

Two-month assessment of unmanned air vehicle will support US Navy production decision 



Electromagnetic compatibility testing has begun at Patuxent River 


CONTRACT JAMES DREW 

WASHINGTON DC 

WMD destroyer 
HAMMER gets 
$7.2m boost 

T he US Air Force could soon 
have a new air-delivered tool 
in its arsenal for destroying chem- 
ical and biological weapons - the 
Heated And Mobile Munitions 
Employing Rockets, or HAMMER. 

A $7.2 million contract re- 
cently awarded to General Dy- 
namics Ordnance and Tactical 
Systems Aerospace furthers the 
development of a new muni- 
tions concept, which involves 
littering an underground bunker 
or weapons storage facility with 
hundreds of 2.4kg (5.5lb) rocket- 
propelled fireballs designed to 
incinerate chemical and biologi- 
cal agents at temperatures in ex- 
cess of538°C (1,000°F). 

The “kinetic fireball incendiar- 
ies” would be delivered inside a 
907kg BLU-109B bunker-busting 
bomb, which has enough punch- 
ing power to penetrate 1.8m (Oft) 
of reinforced concrete. 

A spokeswoman for the air 
force’s armaments directorate at 
Eglin AEB, Florida, tells Flight In- 
ternational that over the next nine 
months. General Dynamics will 
demonstrate three basic subsys- 
tem functions - ejection, ignition 
and dispersal. Additional contract 
options are available to fund static 
and sled testing of the complete 
HAMMER weapon system. 

There are currently no flight 
tests planned, as that depends on 
the success of the sled tests. 

The primary customer for the 
weapon is the US Defense Threat 
Reduction Agency, which since 
its formation in 1998 has been 
searching for new and creative 
ways to demolish weapons of 
mass destruction. ■ 


O perational assessment of the 
US Navy’s Northrop Grum- 
man MQ-4G Triton unmanned air 
vehicle is set to begin in Septem- 
ber, ultimately paving the way for 
the start of low-rate initial pro- 
duction of the type. 

Expected to take two months 
to complete, the testing will 
occur at NAS Patuxent River in 
Maryland. If successful, it will 
lead to a so-called Milestone G 
decision, which triggers the 
award of an initial production 
contract - anticipated in the sec- 
ond quarter of fiscal year 2016. 

Initial operational capability is 
expected in 2018, in accordance 
with the programme schedule, 
says Sean Burke, Triton pro- 
gramme manager at the US Naval 
Air Systems Gommand (NAVAJR). 


‘Gen 3’ F-35 

A fter more than a decade of de- 
velopment activity, one of 
the Lockheed Martin F-35’s key 
technologies; its “Gen 3” helmet- 
mounted display system, has 
been delivered and will start 
being cut into the production line 
next year. 



The technology removes the 
need for a head-up display 


Meanwhile, electromagnetic 
compatibility testing of the high- 
altitude, long-endurance UAV has 
begun. An MQ-4G has been lifted 
inside Patuxent River’s anechoic 
chamber for about eight weeks of 
trials, to ensure its systems do not 
interfere with each other. 


Produced by Rockwell Gollins’ 
and Elbit Systems’ Vision Systems 
International joint venture, the 
Gen 3 hehnet has at times been al- 
most as controversial as the fifth- 
generation fighter itself, but will 
soon be ready for service, with the 
first unit delivered in August. 

Gollins announced the delivery 
plan on 12 August, saying it will 
be introduced into the fleet as part 
of F-35 low-rate initial production 
Lot 7 in 2016. 

Gen 3 succeeds the less-capa- 
ble Gen 2 helmet that the US Ma- 
rine Gorps used to declare initial 
operational capability in late 
July, and was delivered follow- 
ing the Pentagon’s cancellation in 
2013 of an alternative helmet pro- 


This is the first time a UAV has 
been controlled from outside the 
chamber, says NAVAIR. 

Besides the USN, the only 
other customer for the Triton is 
the Royal Australian Air Force, 
which plans to acquire up to 
seven of the type. ■ 


gramme with BAE Systems. 

The high-technology product 
allows the F-35 to operate with- 
out a traditional head-up display, 
helmet-mounted display or night 
vision goggles by combining the 
three systems into a single unit. 

The Gen 3 helmet feeds flight 
information and sensor data to 
the pilot throughout the flight, 
and when combined with North- 
rop Grumman’s F-35 distributed 
aperture system and six infrared 
cameras, the pilot can see 
through the airframe virtually for 
360° situational awareness. 

The rollout of Gen 3 was de- 
layed by several years because of 
technical problems like jittery data 
displays and poor resolution. ■ 
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RQ-X as successor 
to proven U-2 
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REQUIREMENT BETH STEVENSON LONDON 

First T129 ATAK batch for 
Ibrkey as TAI eyes exports 


With initial nine attack helicopters delivered, manufacturer pushes for international sales 



Sixty of the AW129-derived rotorcraft are on order for Ankara 


T he Turkish army has received 
its first nine-strong batch of 
Turkish Aerospace Industries 
T129 ATAK helicopters, the last of 
which was delivered on 31 July. 

The initial block of the army’s 
AgustaWestland AW129 Mangus- 
ta-derived rotorcraft is aheady 
operational, says TAI, which touts 
it as “the most advanced combat 
helicopter in its class”. 

TAI started delivering the ini- 
tial batch of nine “A” model at- 
tack helicopters in 2014, and the 
first examples of the rotorcraft in 
an advanced “B” configuration 
with additional weapons are now 
expected to follow. The A-model 
types were ordered under an ear- 
ly-entry urgent requirement, and 
are expected to eventually be 
converted into B models. 

The army has 60 of the 5t rotor- 
craft on order - with 51 now re- 
maining to be delivered - plus 40 


more on option, Flightglobal’s 
Fleets Analyzer database shows. 

“[The] T129 ATAK is now 
ready to meet a range of new ex- 
port opportunities and require- 
ments in the worldwide market,” 
TAI says. It adds that the endorse- 
ment of the Turkish armed forces 
will mean that “the already strong 
international interest in the T129 


ATAK as a superior alternative is 
expected to intensify”. 

The T129 is being promoted to 
Poland as it seeks to replace its 
Mil Mi-24s. Other sales targets in- 
clude the Commonwealth of 
Independent States, Asia and the 
Middle East, where the type will 
participate in the 2016 Bahrain 
International Air Show. ■ 


REFURBISHMENT IGOR SALINGER BELGRADE 

Croatia shows upgraded MiG-21 fleet 


C roatia’s air force has received 
all of its long-delayed refur- 
bished Mikoyan MiG-2 Ibis-D 
fighters and UMD-model trainers 
from the Ukrainian Ukrspecex- 
port organisation. 

The delivery of seven over- 
hauled aircraft plus five addition- 
al single-seat examples under the 
€13.9 million ($19.3 million) 
contract enables the country to 
field one fully-operational fighter 


squadron, and will bridge the gap 
until a new type is acquired. 

Croatian sources blame the 
delays on issues with integrating 
the new navigation and commu- 
nication equipment from Czech 
supplier CLS, as well as chal- 
lenges caused by digital-to-ana- 
logue signal conversion. Zagreb 
says it will claim “penalties 
specified in the contract” for the 
late delivery. 


The last aircraft was received 
after final flight tests on 16 July, 
and the squadron was lined up 
and officially unveiled in full 
strength in the presence of 
Croatia’s top military officials. 

Romania’s Aerostar previously 
conducted an overhaul and lim- 
ited upgrade to eight MiG-2 Ibis 
fighters for Croatia, and added 
four enhanced UMD-model two- 
seat trainers in 2003. 

The Croatian state defence 
council, chaired by President 
Kolinda Grabar-Kitarovic, an- 
nounced in April that Zagreb was 
to maintain a combat fixed-wing 
fleet, restarting a programme to 
replace the fighter force. 

The defence ministry confirms 
it has sent requests for informa- 
tion to several companies and em- 
bassies as a first step in the acqui- 
sition of a new combat type. ■ 



NATO nation can now field one fully-operational fighter squadron 


UNMANNED SYSTEMS 

JAMES DREW WASHINGTON DC 

New retirement 
timeframe for 
MQ-1 Predator 

T he General Atomics Aeronau- 
tical Systems MQ-1 un- 
manned air vehicle will be put 
out to pasture by 2018, after more 
than two decades of service, the 
US Air Force says. 

The service has been planning 
to retire the MQ-1 ever since in- 
troducing the larger and more ca- 
pable General Atomics MQ-9 
Reaper in 2007, but the insatiable 
demand for intelligence, surveil- 
lance and reconnaissance and 
target strikes in conflict zones 
around the world has kept the 
original Predator in service. 

Now, the air force has set 2018 
as the end date for MQ-1 opera- 
tions and says the aircraft will be 
moved to the “boneyard”, but the 
ground control stations and other 
items will be repurposed to sup- 
port the MQ-9. 

“The air force is currently on 
track to retire all MQ-1 Predators 
and move to an all-MQ-9 fleet 
with an estimated completion in 
2018,” an air force spokeswoman 
said on 14 August. 

Many retirement dates for the 
MQ-1 have come and gone, but 
this new timeframe comes after 
US defense secretary Ashton 
Carter authorised the air force to 
reduce its operational tempo 
from 65 steady-state MQ-1 and 
MQ-9 combat air patrols, or or- 
bits, to 60 - giving it some breath- 
ing room to tweak operations. 

According to a Pentagon offi- 
cial, that order was signed in 
March, amid concern that the 
long-term health of the remotely 
piloted aircraft enterprise would 
be in jeopardy without some re- 
lief and more pilots. ■ 
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SURVEILLANCE JAMES DREW PALMDALE 

Skunk Works pitches RQ-X 
as successor to proven U-2 

USAF greets optionally piloted concept with muted response, but sticks to retirement plan 


L ockheed Martin Skunk Works 
is looking to write the next 
chapter in the history of the U-2 
“Dragon Lady”, after 60 years of 
continual global intelligence, sur- 
veillance and reconnaissance 
(ISR) operations. 

Today’s U-2 airframes - most 
of which were manufactured dur- 
ing the 1980s - are only about 
20% of the way through their 
planned 75,000h operating lives, 
but are to be retired in 2019 at the 
insistence of the US Air Force, 
which says it cannot afford to op- 
erate the type and its unmanned 
alternative, the Northrop Grum- 
man RQ-4 Global Hawk. 

Originally meant as comple- 
mentary surveillance assets, the 


two aircraft have for years threat- 
ened each other’s existence, and 
the air force has tried many times 
to put one or other out to pasture. 

The U-2 is famous for its spy- 
ing flights over Russia and Ghina 
during the Gold War, but the 
high-flying aircraft designed by 
Kelly Johnson in the 1950s is bus- 
ier now than at any point in its 
history. 

Headquartered at Beale AFB in 
northern Galifornia, the special- 
ised surveillance fleet has 
stepped up its operations from 
forward bases around the globe 
in support of everything from tra- 
ditional treaty verification and 
mapping missions to snooping 
on terrorist groups in the Middle 


East and Africa, and on more so- 
phisticated rivals like Ghina, 
Iran, North Korea and Russia. 

But with the U-2 now facing 
retirement. Skunk Works is pro- 
posing a next-generation recon- 
naissance aircraft, optimised for 
70,000ft flights but more stealthy 
than its predecessor. 

Skunk Works engineers in 
Palmdale, Galifornia, are consid- 
ering an evolutionary design, 
which company officials say 
could outmatch the best propos- 
als from industry heavyweights 
Boeing, General Atomics Aero- 
nautical Systems and Northrop. 

LOBBYING 

Lockheed is also still lobbying hard 
to keep the U-2 in service, contend- 
ing that relatively recent upgrades 
and the low stress of high-altitude 
flight (on the airframe at least) 
makes it a viable platform out to 
2045. However, it says that if the 
programme must end, then the 
USAF should hold a competition 
for a replacement, since the mis- 
sion requirement remains. 

Officials disclosed details of 
Lockheed’s optionally manned 
RQ-X or UQ-2 concept during an 
18 August media tour of its U-2 
maintenance facility in Palmdale. 

“We’re looking at a Global 
Hawk and U-2, taking the best of 
breed from both worlds, mixing 
them together onto one plat- 
form,” says Scott Winstead, the 
company’s strategic development 
manager for the U-2. “Think of a 
low-observable ILO] U-2. You’re 
not going to make it invisible, but 
LO characteristics would make it 
more difficult for them to shoot 
you down. The materials, shape, 
design and other stuff.” 

The current U-2S fleet - con- 
sisting of 27 mission aircraft and 
five twin-seat trainers - received 
new General Electric F118 en- 
gines in the 1990s, and Winstead 
thinks the powerplant, which is 
also used on the USAF’s North- 



Sixty years since type’s first fiight, the U-2 has never been busier 



rop B-2 bombers, is the prime 
candidate for the successor. Lock- 
heed’s suggested new aircraft 
would also carry many of the 
same sensors as today, since they 
are already calibrated to 70,000ft. 

U-2 programme director Mela- 
ni Austin says that with solid re- 
quirements, Skunk Works could 
get to work designing and build- 
ing the next iteration of the U-2 
relatively quickly, and at a rea- 
sonable cost. She points to the 

"The current fiscal 
environment does 
not allow the air 
force to maintain 
both platforms” 

US AIR FORCE 


development of the original U-2 A 
for the US Gentral Intelligence 
Agency, which was produced in 
less than a year and under budg- 
et, with 15% of the expected de- 
velopment cost returned to the 
government. 

“If we replicate that environ- 
ment today and have a really 
clear set of requirements that 
don’t change, it would really help 
any company get to the end of the 
development phase quickly and 
cost-effectively,” says Austin. 
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“Clear requirements make a very 
straightforward design.” 

Winstead says Lockheed is 
pursuing RQ-X in the traditional 
Skunk Works way. “If we see an- 
ything the air force is interested 
in anywhere, we start working on 
it,” he says. 

LESSONS 

Talk of a next-generation U-2 de- 
sign comes 60 years after the first 
flight of the A-model aircraft in 
August 1955. 

Lockheed is likely to take some 
notes from those six decades as it 
designs the RQ-X, and this is not 
the first time it has attempted to 
design a stealthy U-2. 

The U-2 was spotted by Soviet 
radar on its first overflight, lead- 
ing to Project Rainbow - an at- 
tempt by the CIA to reduce the 
aircraft’s radar cross-section by 
using a specialised radar-absor- 
bent coating and “trapeze” wires 
on the leading and trailing edges 
of the airframe to deflect electro- 
magnetic energy. The perfor- 
mance trade-off was reduced 
range and altitude, but the radar 
absorbing material also acted as 
an insulant, sometimes causing 
the original Pratt & Whitney J57 
engine to stall, contributing to the 
death of one pilot. Project Rain- 
bow was cancelled in 1958. 

Lockheed could also pull les- 


sons from its more recent RQ-3 
DarkStar programme, which was 
its attempt in the late 1990s to 
create a stealthy unmanned air 
vehicle. The aircraft is now a fine 
museum piece. 

Today, Skunk Works has far 
more ways of cloaking a high-alti- 
tude flyer, including new stealth 
coatings. Winstead says the phys- 
ics of flying at 70,000ft drive cer- 
tain design principles, like a high 
aspect ratio wing, rather than the 
stealthy flying wing design epito- 
mised by the low-observable B-2. 

The RQ-X will be “survivable, 
but not unnoticeable”, says Win- 
stead, who notes that the U-2 is 
often used for political signalling, 
as “Something you can see when 
you want to see it.” 

Lockheed says it favours an 
optionally piloted design, as rely- 
ing solely on unmanned aircraft 
for intelligence gathering makes 
the USA vulnerable, since con- 
trol links can be disrupted. It also 
believes that it would be easier to 
match the capability of the U-2 
with a pilot in the loop. 

“When they come up with an 
airplane that is better than the 
U-2, if it doesn’t have a pilot in it, 
that’s fine with me,” says Lock- 
heed U-2 test pilot Greg Nelson. 
“If it’s better than the U-2, I’ll sup- 
port it and 1 don’t care who 
makes it. If it’s a more capable 


platform, bring it on.” 

Nelson says the Global Hawk is 
not capable enough to carry the 
mission solely, and an adversary 
is less likely to shoot down a 
manned surveillance aircraft than 
a UAV, because the political con- 
sequences would be far greater. 

CONSTRAINTS 

While it is actively pursuing RQ-X, 
Lockheed also recognises that the 
air force has no stated requirement 
or timeline to develop a next- 
generation high-altitude, long- 
endurance surveillance platform. 

“There is a roadmap, but no 
timeframe,” says Winstead. 
“[But] when you’re looking at big 
dollars going toward upgrading 
old platforms, at what point do 
you go: why don’t we compete 
this mission and let everybody 
compete for it? You end up with 
something that’s even better.” 

But constrained by the US gov- 
ernment’s sequestration spending 
cap, the USAF has no current ap- 
petite for starting new aircraft 
programmes, and priority pro- 
jects like the Lockheed F-35, Boe- 
ing KG-46 tanker, T-X trainer and 
Long-Range Strike Bomber are 
consuming most of its develop- 
ment and procurement funding. 

The service tells Flight Interna- 
tional that it remains committed 
to upgrading the Global Hawk 
and retiring the U-2 in 2019, and 
is not considering a recapitalisa- 
tion programme. While it “views 
the U-2 and RQ-4 as complemen- 
tary systems and acknowledges 
the combatant command-de- 
mand for more ISR”, it adds: 
“The current fiscal environment 
does not allow the air force to 
maintain both platforms.” 


In late July, the air force signed 
a co-operative research agree- 
ment with Northrop to trial the 
company’s universal payload 
adaptor, which is intended to 
allow the Block 30 Global Hawk 
to carry many of the modular sen- 
sors currently flown on the U-2, 
such as the Raytheon SYERS-2G 
multispectral imaging sensor and 
the wet-film Optical Bar Gamera. 

However, USAF secretary Deb- 
orah Lee James has also approved 
a so-called “prudent actions list” 
for the U-2 that includes an im- 
proved ASARS-2B radar and L-3 
Gommunications “Gen-3” radio, 
which would keep the aircraft at 
peak capability through 2019 - if 
funded by Gongress. 

“The air force is pleased that 
many of these industry partners 
are looking toward the future to 
find innovative solutions that 
cross multiple domains,” the 
service says of the Lockheed 
proposal. “However, the air force 
has just completed the moderni- 
sation plan for the RQ-4 to ensure 
a continuing, optimised capabili- 
ty and is not prepared to discuss 
follow-on airframes or retire- 
ments at this time.” 

The service points to its “re- 
motely piloted aircraft [RPA] vec- 
tor” as its roadmap for future per- 
sistent surveillance aircraft. This 
calls for a more capable, penetrat- 
ing platform than perhaps is 
being considered by Skunk 
Works with the RQ-X. 

“Next-generation RPA must 
detect, avoid and/or counter all 
anticipated threats - operating 
from contested to denied airspace 
in all weather, maintaining per- 
sistent ISR in the target area,” the 
USAF says. ■ 
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NETWORK DAN THISDELL LONDON 

Satcom validates 
Inmarsat’s Jet 
ConneX services 

S atcom Direct is claiming a 
business aviation first, having 
validated Inmarsat’s upcoming Jet 
ConneX connectivity service, the 
business aviation version of its 
Global Xpress Ka-band system. 

The Inmarsat reseller provi- 
sioned and tested an Inmarsat 
Global Xpress Cobham land ter- 
minal at its Famborough facility 
in the UK, using signals from the 
lnmarsat-5 satellite that is current- 
ly in service over Europe, the Mid- 
dle East, Africa and Asia. The test 
validated services including the 
company’s GlobalVT technology, 
which allows aircraft occupants to 
make and receive calls and text 

“The next generation 
satellite networks are 
going to advance 
airiborne data speeds” 

JIM JENSEN 

Chief executive, Satcom Direct 


messages using their own number 
on their smartphone at any alti- 
tude, anywhere in the world, and 
also used its Satcom Direct Router. 

A second lnmarsat-5 satellite is 
also in orbit, while a third is set to 
complete the initial geostationary 
constellation, paving the way for 
global Jet ConneX services by the 
end of the year. 

When fully deployed. Jet Con- 
neX will support high data-rate 
applications in flight, including 
streaming YouTube videos and 
Skype video calls, in real time. 

“The next generation satellite 
networks are going to advance air- 
borne data speeds in a significant 
way,” says Satcom Direct chief 
executive Jim Jensen. “We’re pre- 
paring for the future so that when 
operators transition to these new 
networks, the value-added servic- 
es they utilise are in place.” 

Kurt Weidemeyer, Inmarsat avi- 
ation vice-president for business 
and general aviation, promises that 
Jet ConneX will give “travellers the 
same high standard of connectivity 
onboard private jets”. ■ 


PERSONAL JETS MURDO MORRISON LONDON 

FAA approval takes SF50 
a step nearer certification 

Type inspection go-ahead shows there is ‘confidence we can cross finish line’, says Cirrus 



Cirrus has spent the last nine years developing the Vision SF50 


C irrus’s Vision SE50 has 
passed another key stage on 
its way to a year-end certification 
target, with the US Eederal Avia- 
tion Administration issuing type 
inspection authorisation, allow- 
ing the agency to evaluate the 
single-engined jet in flight. 

The Duluth, Minnesota-based 
company has spent nine years in 
an effort to bring the V-tailed air- 
craft to market alongside the 
company’s flagship piston-pow- 
ered SR22. 

“This milestone highlights the 
maturity of our SE50 programme 
and the EAA’s confidence in our 
ability to cross the finish line,” 
says Pat Waddick, president of 
innovation and operations. 

Cirrus has three production- 
conforming prototypes in flight 
test. One of the next crucial steps 
will be the in-flight evaluation of 
the ballistic-deployed parachute 
system. As with the SR22, the jet 
will be fitted with the potentially 
life-saving feature, although the 


SE50’s will be installed in the nose 
rather than behind the cockpit. 

Load-bearing tests have been 
carried out on the parachute over 
the desert using weights equiva- 
lent to that of the aircraft, but an 
in-flight deplo 3 mient, necessary 
for certification to be awarded, 
will take place “in the next month 
or two”, says the company. 

Also under way are wing and 
stabiliser cyclic lifespan and 


stress testing, and interiors and 
paint schemes are being finalised. 
The first production aircraft are 
entering assembly. Cirrus adds. 

The Cirrus SE50 is the sole sur- 
vivor of a flurry of single-engined 
personal jets launched in the first 
decade of the 2000s. Other pro- 
grammes, such as the Diamond 
D-Jet, Eclipse 400, Piper Altaire 
and Stratos 714, have all been 
cancelled or are dormant. ■ 


PROMOTION 

Aeris pops up to tap wealthy Harrods 
shoppers with special edition Eclipse 


T here are many ways to spend 
$3.4 million at Harrods. That 
list now includes an Eclipse 550 
very light jet. 

UK Eclipse distributor Aeris 
Aviation is extending to the end 
of September a promotion with 
the upscale London department 
store to offer a Harrods -branded 
limited edition of the Eclipse 
550 aircraft. 

Other extras include a cus- 
tomised paint scheme and 
$50,000 on a pre-loaded store 
card for purchasers. 

Aeris, in which Iron Maiden 
frontman, commercial pilot and 
aviation entrepreneur Bruce 
Dickinson is a shareholder. 


launched the partnership with 
Harrods in early August and, al- 
though Aeris has not taken any 
orders yet, the distributor says 
the shop’s wealthy clientele are a 
perfect fit for the jet brand. 

The company has set up a so- 
called pop-up booth to display a 
model of the jet in Harrods and 
talk to potential customers. 

One Aviation, the new compa- 
ny behind both Eclipse and the 
in-development Kestrel 350 tur- 
boprop, is aiming for LAS A certi- 
fication of the Eclipse 550 by the 
end of the year. The then-Eclipse 
Aerospace received US Eederal 
Aviation Administration certifi- 
cation in late 2014. ■ 



A model of the Eclipse 550 is 
on display in the London store 
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SPACEFUGHT DAN THISDELL LONDON 

Cubesat trial boost for flight tracking 

Tiny Danish satellite’s safe arrival at International Space Station is next step to monitoring ADS-B signals from orbit 



than two years’ data from an experimental ADS-B receiver in orbit 


M ost of Europe could hear 
the sound of held breath 
being released in Denmark on 19 
August, as Japan’s fifth HTV un- 
manned resupply vehicle 
launched successfully from Tane- 
gashima aboard an H-llB launch- 
er for the International Space Sta- 
tion (ISS). Though three recent 
resupply missions have ended up 
in the sea or in smoke, a launch 
mishap would have left the astro- 
nauts on board in no imminent 
danger of running out of food, air 
or water - but failure would have 
been a second disaster for Danish 
satellite maker GomSpace. 

GomSpace’s GomX-2 satellite 
was destroyed along with an 
Orbital- ATK Gygnus supply cap- 
sule when an ISS-bound Antares 
rocket blew up just above the 
launch pad at Wallops Island, 
Virginia on 28 October 2014, but 
its replacement has reached the 
ISS and looks set to be deployed 
into an independent orbit - hope- 
fully by Danish astronaut Andre- 
as Mogensen. Denmark’s first as- 
tronaut, flying a 10-day mission 
for the European Space Agency, 
Mogensen will launch from Ka- 
zakhstan on 1 September. 

GomX-3 could play a signifi- 
cant role in advancing aviation 
safety. The tiny three-unit cube- 
sat - measuring just 30 x 10 x 
10cm with its antennae packed 
for launch and deplo 3 mient, with 
a mass of just 3kg (6.6lb) - is 
packing equipment to continue 
testing the space-based reception 
of the ADS-B signals emitted by 
airliners, which tell other aircraft 
and air traffic controllers their lo- 
cation, course and speed. 



Proba-V has proven that aircraft 
can be tracked from orbit 



ESA produced this map with less 

ADS-B (Automatic Dependent 
Surveillance - Broadcast) signals 
allow the tracking of individual 
aircraft, but also give a picture of 
overall air traffic. And, the signals 
will be critical to the operation of 
advanced air traffic control sys- 
tems, especially the North Ameri- 
can NextGen and European 
SESAR systems, which aim to 
track all transatlantic aircraft in 
“4D” - three dimensions of space 
and one of time - and co-ordinate 
their flightpaths to save time and 
fuel, cut delays and effectively in- 
crease available air space by di- 
recting each aircraft to fly the 
shortest possible route. 

CAPABILITY UPGRADE 

ADS-B signalling capability will 
be mandatory on most aircraft op- 
erating in the USA and Europe by 
the end of the decade, but the sig- 
nals are designed to be picked up 
by ground stations to supplement 
air traffic control radar, particular- 
ly where that radar is blind - such 
as over oceans. Eor an aircraft to 
time an arrival at, say, London 
Heathrow to a few seconds re- 
quires mid- Atlantic course adjust- 
ment and, clearly, accurate 4D 
data along its entire route. 

Globally, some ocean routes 
cannot be covered by ground sta- 


tions, and stations in remote or 
politically unstable locations are 
difficult to install and maintain. 

Eortunately, space-based 
ADS-B detection is promising - 
even though the signals are 
broadcast “out” and “down” but 
not “up”. GomX-1, launched in 
November 2013 by Dnepr rocket 
from the Yazny launch base in 
Russia, was one of the first satel- 
lites to detect ADS-B signals in 
space. GomSpace describes the 
flight as a “very successful dem- 
onstration mission” with “perfect 
and accurate data reception”, and 
has given the larger GomX-3 craft 
an enhanced ADS-B receiver. 

GomSpace chief executive Niels 
Buus tells Flight International that 
he expects GomX-3 to survive six 
to nine months at its planned 
350km orbit. After that, the nano- 
satelhtes and radio technology spe- 
cialist has another ADS-B-focused 
mission planned for a commercial 
client, and hopes subsequently to 
offer “niche solutions”. 

Also launched in 2013, ESA’s 
own experimental small satellite 
(less than Im^), Proba-V, has sep- 
arately demonstrated the feasibil- 
ity of tracking aircraft from orbit. 
Though its principal mission is to 
monitor vegetation growth, it 
produced the map above with 


less than two years of data from 
its experimental ADS-B receiver. 

During that time, Proba-V - 
with a relatively small detection 
footprint of about 1,500 x 750km 
(930 X 470 miles) - picked up 25 
million position signals from 
more than 15,000 separate aircraft. 

PROGRESS REPORT 

In May, Toni Delovski of Germa- 
ny’s DLR aerospace agency, who 
is overseeing the Proba-V ADS-B 
experiment, said: “We’ve shown 
that detection of aircraft can work 
from space with no showstop- 
pers, despite the fact that these 
signals were never designed to be 
picked up from space.” 

There is, he noted, a lot of 
work that still needs to be done: 
“We are still working to improve 
the system. Some makes of air- 
craft are more easily detected 
than others, which typically 
comes down to the age and make 
of their ADS-B systems.” 

GomX-3, meanwhile, is part of 
an ESA drive to develop down- 
sized - and down-priced - capa- 
bilities. Gubesats leader Roger 
Walker says the craft are an af- 
fordable way to try new technol- 
ogy in orbit “and an important 
driver of miniaturisation”. ■ 
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AGE OF INTELUGENCE 


The advent of the Internet of Things promises opportunities to improve efficiency and 
personalisation, hut data collection and security issues have to he addressed first 


GILLIAN JENNER LONDON 

I n a world where people casually tout the 
term disruptive technology, there are few 
predictions as sure as the coming of the In- 
ternet of Things and its potential to change 
the way we live, travel and operate businesses. 

As with all buzzwords, the Internet of 
Things (loT) is a concept readily bandied 
around and just as easily misunderstood. 
What is loT? It is things joined up. What 
things? Any physical object or device; do- 
mestic appliances, vehicles, baggage han- 
dling equipment, you name it. The limit is 
our imagination, not the number of devices 
or objects. 

Forecasts about how many things will be 
connected in the next few years are mind-bog- 
gling. They range from calculations by tech 
researcher Gartner that there will be 25 billion 


connected things in use by 2020 to internet 
networking specialist Cisco ISBG’s forecast of 
50 billion connected devices. The crucial 
issue is that these devices will, for the most 
part, be communicating with each other to ne- 
gotiate and organise themselves, communi- 
cating with people only to take instructions or 
report back. 

Armed as we all are with smart mobile de- 
vices, people will also be nodes in this web of 
internet connections. “Through the devices 
we carry, we are all effectively loT end- 
points,” says SITA technology chief Jim Pe- 
ters. “Today, our location can be determined, 
our intent known, our next steps anticipated, 
our level of stress measured.” 

The technologies that enable loT are not 
in themselves complicated: the latest ver- 
sion of the internet communications proto- 
col, IPv6, which allows for trillions of nodes 


(or IP addresses) on the internet and wire- 
less proximity-detecting technologies, such 
as Bluetooth low energy beacons, radio fre- 
quency identification tags and near-held 
communications . 

TALKING DEVICES 

As Peters notes, much of the innovation is fo- 
cused on enabling loT devices to communi- 
cate. Google recently announced Brillo, an 
underlying operating system for loT devices, 
and Weave, a cross-platform common lan- 
guage that will let devices communicate with 
each other locally and via the cloud. 

For the airline sector, loT offers multiple 
opportunities to improve operational efficien- 
cy and offer increased personalisation to pas- 
sengers. It may even have the potential to 
change business models. 

Among airlines that have started experi- 
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menting with loT, there are projects to im- 
prove passenger experience, baggage han- 
dling, tracking pets in transit, equipment 
monitoring and generating fuel efficiencies. 
Most airline IT bosses are alive to the benefits 
loT presents, reveals the 2015 Airline IT 
Trends Survey produced by SITA in associa- 
tion with Flight Internationars sister publica- 
tion, Airline Business. Two-thirds of them be- 
lieve loT offers clear benefits for their airline 
right now and 86% say loT will generate ben- 
efits over the next three years. 

“This mesh of big and fast 
data and reai-time cadence 
wiii need to be addressed” 

NEETAN CHOPRA 

Senior vice-president IT strategic services, Emirates 


Today, 37% of airlines have already allo- 
cated a budget for loT implementation, ac- 
cording to the study; however, over the next 
three years 58% are planning to invest re- 
sources into loT, with the emphasis on pilot 
projects, although 16% are preparing for 
major programmes. 

So what will this brave new world of con- 
nected things look like for aviation? With its 
Flight Efficiency Services initiative, GE Avia- 
tion has already moved beyond the experi- 
mental stage. The unit has been working with 
AirAsia since 2012 to utilise loT - or the “in- 
dustrial internet” as GE dubs it - to increase 
aircraft utilisation and reduce operating costs 
throughout the low-cost carrier’s network, 
with a target of bottom-line operational sav- 
ings of $30-50 million over a five-year term. 

Together, GE and AirAsia harnessed the 
industrial internet to develop a business case 
that secured approval from Malaysia’s De- 
partment of Givil Aviation to taxi on one en- 


gine on departure. This first for a Malaysian 
airline translated into saving in excess of 
60kg (132lb) of fuel per flight. 


SCRATCHING THE SURFACE 

Another project, rolled out in 2014, is the col- 
lection of data generated by the aircraft and its 
systems into a fuel management dashboard 
that also integrates operational, weather, tra- 
jectory correction, navigation, and terrain 
data. This tool has allowed AirAsia to opti- 
mise climb profiles, plan taxi and contingen- 
cy fuel needs, and minimise the use of auxil- 
iary power units. 

However, today’s use of loT technologies 
for greater efficiency is scratching the surface 
compared with what could be achieved in the 
future. “loT applications could improve over- 
all fuel cost (not just the consumption) taking 
into account energy prices, when/ where to 
refuel, optimal flight and taxi paths as well as 
when/how much to hedge for the fuel,” says 
GE Aviation’s chief technology officer Dave 
Bartlett. “Beyond that, loT applications could 
look at network optimisation, in particular ir- 
regular operations recovery options as they 
continue to try to maximise the utilisation of 
their fleet while keeping a robust schedule.” 

It is pretty clear there will be a need to man- 
age vast amounts of data chatter and often to 



Emirates is triaiiing beacon 
technoiogy on bag tags 




Not just any other connected thing 

provide heavy-lift data processing to devices 
that do not innately have that capability. 
Herein lies a key challenge for airline chief in- 
formation officers. 

“The volumetric will grow exponentially 
as sensors, beacons, wearables all start beam- 
ing information, connecting to each other as 
well as enterprise applications. In addition, 
loT environments work in real time. This 
mesh of big and fast data and real-time ca- 
dence will need to be addressed in the archi- 
tectural framework,” says Neetan Ghopra, 
senior vice-president of IT strategic services at 
Emirates. 

ENDLESS POSSIBILITIES 

But where direct contact with passengers is 
concerned, the possibilities are wide open. As 
Tim Graham, technology innovation and de- 
velopment manager at Virgin Atlantic, sees it: 
“On the ground, it could be mounted dis- 
plays, mobile or wearable devices combined 
with sensors... to either help passengers navi- 
gate their surroundings, identify themselves 
at check-in, lounge or boarding areas or track 
objects such as baggage and cargo.” 

He adds: “In the air, it could be intelligent 
aircraft cabins that have sensors built into 
seats that could monitor passengers’ tired- 
ness, temperature or hydration levels to auto- 
matically change the cabin environment or 
alert crew to take a specific action.” 

Eor GE’s Bartlett, loT has the potential to al- 
leviate some of the key pain-points along the 
passenger’s journey for all involved, namely 
luggage handling and connecting between 
flights: “Eor example, being able to track your 
bags from a smartphone app or maybe even 
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INNOVATION 


m have the bags track your location. The 
bag senses when you enter the luggage area 
and selects the carousel you are standing clos- 
est to and enters that carousel. 

“Another challenge is the anxiety felt by 
passengers over tight connections. Permis- 
sion-based sensing of the passengers at air- 
ports could help airlines to make better in- 
formed decisions about when to wait and 
when to close the door. Imagine the gate text- 
ing you saying: ‘1 see you have landed. It ap- 
pears to be about an eight-minute walk to 
your connecting flight gate. The gate will 
close in 12 minutes.’” 

SENSORY EXPERIENCE 

SlTA’s Peters imagines an on-ground and on- 
board world that has been heavily “sen- 
sorised”, linking staff, passengers and airport 
equipment such as baggage trolleys and 
wheelchairs: “Even transfer buses and trains 
and movements within car parks will be ‘sen- 
sorised’. Within the aircraft, sensors will 
measure cabin temperature, air quality [and] 
light levels, and track catering equipment and 
duty-free trolleys.” 

This sort of change looks to be coming 
quickly. The Airline IT Trends Survey reveals 
that broadly two-fifths of airlines are planning 
to use beacons at bag drop, baggage claim and 
check-in by the end of 2018. Few carriers 
deploy the beacons today. 

One pioneer, says Peters, is Easyjet, which 
launched its Mobile Host initiative in partner- 
ship with London Gatwick airport in April. 
The project combines live data from the air- 
port’s systems with Google indoor maps and 
passenger booking details, location and flight 
time to provide personalised check-in re- 
minders, directions to bag drop, departures 
and gate location, plus real-time gate and bag- 
gage-belt notifications, direct to passengers’ 
mobile phones. 


“Thought must be given to the 
real value and insight provided 
by the data collected” 

TIM GRAHAM 

Technology innovation manager, Virgin Atlantic 


James Millet, Easyjet’s head of digital, adds: 
“Our Apple Watch app which was available 
on launch day offers the latest flight informa- 
tion through notifications, currency and 
weather information as well as boarding pass- 
es through Apple Passbook. We’ve had some 
great feedback.” 

US carrier JetBlue has been experimenting 
since July 2014 with a fully automated check- 
in process for customers who have booked its 
“Even More Space” seats on domestic flights. 
At 24h before their flight, these passengers re- 




ceive a ready-to-print boarding pass via email, 
plus an option to download a pass via the Jet- 
Blue iOS or Android mobile apps. Addition- 
ally, the airline has a 24h window in which to 
flag and correct any information inconsisten- 
cies or issues with special service requests 
that would otherwise remain unresolved 
until the passenger arrives at the airport. 

Baggage handling is also high on the loT 
list. Tracking bags like you would a parcel via 
your mobile device is still in its infancy, al- 
though Delta Air Lines has enabled its cus- 
tomers to keep a virtual eye on their luggage 
throughout the journey via its mobile apps 
since 2011. Earlier this year. Delta Gargo 
launched a pet-tracking service on domestic 
flights as part of its GPS tracking services, al- 
lowing customers to monitor the humidity, 
light and temperature that their pet experi- 
ences, as well as the animal’s location. 

Meanwhile, Emirates’ IT Innovation Lab 
has trialled embedding beacon technology 
into bag tags to improve baggage management 
at Dubai airport. Ghopra adds that Emirates is 
currently piloting beacons to track engineer- 
ing assets such as toolboxes and to monitor 
the condition of equipment such as life jack- 


ets without necessarily having to physically 
inspect them. 

Two critical issues, however, potentially 
stand in the way of connected aviation. One is 
the airlines’ dependence on legacy IT sys- 
tems. As Virgin’s Graham notes: “Right now, 
there are a lot of competing technologies and 
frameworks out there when it comes to the 
loT. If you combine this with the legacy tech- 
nology that many airlines face, there’s a lot of 
work to be done on interoperability.” 

ROADBLOCKS AHEAD 

With the number of connected devices grow- 
ing exponentially, interoperability issues are 
clearly a roadblock - and big expense - wait- 
ing to happen. Graham’s advice is start with 
limited objectives: “It’s important to ensure 
that thought is given to the real value and in- 
sight that the data collected by these devices 
gives the organisation and, ultimately, the 
passenger or employee. That’s why 1 think 
we’ll start with tactical deployments.” 

Not surprisingly, another challenge will 
be security. “Securing connected machines 
has a unique set of complexities that are 
very different from protecting a data cen- 
tre,” says Bartlett. “In addition to software 
platform security, there is a need for pro- 
tecting critical infrastructure and helping to 
ensure reliability.” 

Finally, as we move into a world that is 
monitored and orchestrated by sensors, the 
aviation community as a whole will need to 
give careful consideration to how it creates 
and maintains passengers’ trust that these 
processes are genuinely benign. Ultimately 
what is perceived to be useful and what is 
perceived to be invasive will define how the 
loT evolves. ■ 
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CONNECTIVITY 


READY FOR 
AN ICE AGE? 

A new European feasibility study is seeking a satellite- 
based replacement to VHP radio that could revolutionise 
cockpit communications and air traffic management 


DAN THISDELL LONDON 

C hange is in the air over Europe, in the 
shape of a concerted attempt by In- 
marsat and the European Space 
Agency to turn satellite communica- 
tions into a wide-open field for quick and eco- 
nomic development of new applications and 
services. The result could be to make satellite 
phones as ubiquitous as ordinary ground-based 
mobile phones - and one of the first places to 
feel the impact should be the airliner cockpit. 

A nine-month, €4.2 million ($4.6 million) 
feasibility study approved in July - with €2 
million from ESA, €1.9 million from prime 
contractor Inmarsat and the other €300,000 
coming from sub-contractors Space Engineer- 
ing Italy, Airbus Defence & Space and RUAG 
Switzerland - aims to identify technologies, 
in space and on the ground, that could be- 
come standard hardware and software archi- 
tecture for sat-com equipment and applica- 
tions. Broadly, this Inmarsat Communications 
Evolution (ICE) project will attempt to define 
a smaller, lower-cost satellite-enabled radio 
terminal, as well as modular components - 
off-the-shelf chips, essentially - that could 
cheaply and easily be incorporated into vari- 
ous electronic devices. 

Inmarsat’s vision is to define a standard sat- 


com chip that could, say, easily sit on a GSM 
phone circuit board to turn what would other- 
wise be an ordinary phone into a satellite-ca- 
pable device. The company is focusing this 
ICE effort on architecture, without attempting 
to envision the service environment that may 
follow. It is also hoping that partner and user 
feedback will inform the design of its next 
generation of satellites, Inmarsat-6, which are 
being planned for launch from 2020 and will 
have to have the technological flexibility to 
cope with evolving demands over 15 or more 
years in service. 

GIANT LEAP 

It may not be overstating the case to imagine 
that this and other initiatives under way 
could set off an explosion of satellite-enabled 
communication and broadband services akin 
to the leap beyond voice and text that came 
on the ground when iPhones and other smart- 
phones started to supplement or replace ordi- 
nary “dumb” mobiles. 

According to Inmarsat’s chief technology 
officer Michele Eranci, however, ICE is main- 
ly about safety services, rather than in-flight 
connectivity for passengers. As such, the 
drive is to “remodel” the ground-based ele- 
ments of the L-band network, the 1-2 GHz 
range of the radio spectrum that supports ser- 



SESAR would allow for timing 
London Heathrow arrivals to 
within a few seconds 



vices ranging from GPS to ADS-B aircraft 
tracking and GSM mobile phones, as well as 
Inmarsat, Iridium, Lightsquared and Thuraya 
satellite terminals. In aviation, most of the im- 
pact will be in the cockpit. 

L-band is significant, as it is more reliable 
than the Ku-band services - such as Inmarsat’s 
own Global Xpress - that are starting to provide 
the in-cabin broadband capable of streaming 
movies and other high-throughput apphcations. 

Critically, Eranci wants to come out of this 
nine-month study having defined an alterna- 
tive to Inmarsat’s BGAN satellite radio/phone 
terminals. That means much smaller and 
lighter - about the size of a credit card and 
maybe the thickness of “two or three” - and 
much cheaper than the $20,000-$50,000 cost 
of a current BGAN set. A small, modular 
software-defined radio unit, he believes, 
could be cheap enough to be accessible to any 
aircraft operator, even for general aviation air- 
craft. And, where he describes BGAN today as 
a “very closed system”, Eranci wants to reach 
a point where a new generation of terminals 
could make satellite the primary cockpit com- 
munications link, replacing the traditional 
VHE radio that prevails today. 

The programme is related to another Inmar- 
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SATELLITE COMMUNICATIONS 



sat-ESA project, known as IRIS Precursor. 
That programme, which passed its final de- 
sign review in July and is now moving into 
full development, will eventually provide for 
satellite transmission of air traffic manage- 
ment communications in Europe’s next-gen- 
eration SESAR ATM system. 

SESAR is about making European ATM 
more efficient, in large part to fit a growing 
amount of traffic into finite sky space. And, 
notes Eranci, VHE networks are reaching satu- 
ration - the only way to go is up, so to speak, 
and that means satcoms. 

DEEP IMPACT 

The potential impact is wide-reaching. Mary 
McMillan, Inmarsat’s vice-president of avia- 
tion services, points out that before satellites 
made the now common ADS-B position bea- 
cons possible, aircraft had to maintain separa- 
tion of 100 miles (160km) along their flight 
track and 4,000ft vertically - a “bubble of 
separation” 200 miles across and 4,000ft 
deep. But with even the minimum ADS-B fre- 
quency of 14min or ISmin, that safety zone 
has been cut to “30-30”: 30 miles fore/aft and 
horizontally, and 1,000ft deep - effectively 
tripling available airspace over the Atlantic. 



But in an ATM world ruled by SESAR and 
the USA’s NextGen systems, operators envi- 
sion timing an arrival at London Heathrow to 
within just a few seconds, to fly the shortest, 
most efficient flightpath. To do that, notes Mc- 
Millan, it will be necessary to make flightpath 
and speed adjustments “halfway across the 
Atlantic”. Such continuous “4D” flight track- 
ing (three dimensions of space and one of 
time) can only be achieved by satellite. 

And such a delicately balanced network of 
hundreds of aircraft will depend on much 
more than frequent position updates. Aircraft 
in flight will have to be in continuous com- 
munication with each other and with ATM 
systems. The current generation of Inmar- 


sat-4 satellites, says Eranci, are doing some of 
this “machine-to-machine” communication, 
but they were not designed for it. The Inmar- 
sat-5 satellites being launched now were de- 
signed five years ago, and while Inmarsat-6s 
may well be designed to manage large 
streams of data, ICE is at root about more effi- 
cient use of satellite resources - which will 
always be limited. 

That efficiency takes two forms. Eirst of all 
is security: for safety systems, communica- 
tions must be assured, reliable and always 
available. Ku- and Ka-band links can play a 
role, but L-band, which is less susceptible to 
failures such as rain fade, has to be the back- 
bone of the system. 

A new generation of 
terminals could make 

satellite the primary cockpit 
communications link 


Second is the time-critical nature of each par- 
ticular message. Eor voice transmissions, real- 
time is necessary. Eor some other messages, a 
delay of a few seconds is tolerable. Airlines may 
also like to receive some messages - affecting 
their on-ground maintenance planning, say - 
where a delay of minutes is acceptable. 

The system, then, will have to automatical- 
ly make decisions of time sensitivity based on 
the nature of the message and the density of 
message traffic. Over airports, where there are 
many aircraft operating in safety-critical 
modes, some messages will have to be priori- 
tised at the expense of others that - over the 
ocean, say - would be transmitted with little 
or no delay. 

To make the most of a spacecraft’s band- 
width resources - and current L-band services 
are only using about 40MHz, a very narrow 
frequency range - messages will need to be 
delivered in a “random” way. There will need 
to be continuous management of the spec- 
trum available, with messages split up to 
maintain a constant stream while ensuring 
high-priority messages travel in real time. 
Eranci talks about reducing spectrum waste in 
terms of “less overhead” - for example, doing 
away with the “pings” and “handshakes” that 
currently are used to identify the parties in 
machine-to-machine messaging. 

Eortunately for airlines that would like to 
quickly get more of the benefits of space- 
enabled communications, it should not be 
necessary to wait either for the long-delayed 
SESAR or NextGen programmes, or for Inmar- 
sat-6. Eranci expects to have a solution and 
partners identified and ready to begin full- 
scale development of terminals and software 
by summer 2016 - which could see cockpit 
upgrades from some time in 2017. ■ 
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Rfom yuckspeak to tales of yore, send your offcuts to murdo.monison@fliglitglobal.com 


Soviet shuttle’s 
ghostly relics 

A fascinating but heartbreaking 
glimpse into the USSR’s space 
shuttle programme - frozen in 
time when the regime collapsed 
- has been provided by a 
Russian-based photographer 
who has gained access to the vast 
abandoned hanger at Baikonur in 
Kazakhstan, where two Buran 
prototypes sit falling apart. 

Only one orbital flight had 
been completed when the 
programme went bankrupt in 
1993, and the craft and the 
facility have been left more or 
less as they were, save for the 
ravages of the years. 

Ralph Mirebs gained access to 
one of the craft, which still has 
its seating and displays intact. 
You can see the full set of 
photographs on his blog 
ralphmirebs.livejournal.com. 

The pictures are a remarkable 
piece of aerospace history and 
suggest that a few million 
dollars and a lot of dedication 
could possibly turn a rotting 
crypt in the middle of nowhere 
into a vibrant visitor attraction. 

Quick drinking 

For any fearful flyer, a tactical 
nip of brandy before boarding 
can calm the nerves. But a 
Chinese passenger took it to 
extremes when her $200 bottle 
of cognac was threatened with 
confiscation at airport security - 
instead of letting it go to waste, 
she downed it on the spot. 

Trouble is, unless you’re 
Hemingway, imbibing 700ml of 
French firewater in the space of 


a few minutes, can, er, affect the 
steering mechanism. 

By the time she got to the 
departure gate for her flight from 
Beijing to Wenzhou, the liquor 
had firmly hit home, reports the 
South China Morning Post The 
captain refused her permission 
to board, and she was found by 
police rolling on the floor, 
screaming and unable to stand 
up. Needless to say, neither 
passenger nor cognac made it to 
Wenzhou that day. 

Photochopped 

Has the aircraft pictured in this 
advertisement, er, ground to a 
halt, asks one correspondent? 
The inboard engine does seem 
rather low and the wheels have 
disappeared. On reflection, we 
suspect cloudy judgement. 


You may rug-ret it 

Floor standards 

Airports just love their rules, 
don’t they? This photo has been 
doing the rounds on Twitter. 

More yuckspeak 

Peter Martin highlights this 
Yuckspeak job title from a recent 
issue. A Stephen Trimble (not 
ours) holds the position of 
director of processing, 
exploitation and dissemination, 
technology systems for UTAS. 

“Is his the first A5 business 
card?” wonders Peter. 

Meanwhile, Air France is 
these days apparently “a global 
carrier of French inspiration”. 
“All very well,” remarks our Rex 
Stocks. “But judging by its 
financials, what it wants to be is 
a carrier of more passengers.” 


“I’m sorry Hoskins, you simply don’t have a leg to stand on” 



End of the line: inside the crumbling mausoleum to the Soviet 
Union’s ambitions of competing with the US Space Shuttle 
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It’s a dog’s life 

Mucks suggested to the lady 
passenger that at least she 
^ raTn") should leave her 
pi toy dog behind. 

She scornfully 
refused. But after 
a usual sort of flight we found 
her crouched in the passenger 
cockpit in a state of nervous 
prostration. And the toy dog 
was in a parlous condition. 


It’s a man’s world 

Women are being trained 
as engineers, while skilled 

H men are without 
work. Feminism 
has swept the 
country. I enclose 
a pamphlet, “The Feminine 
Invasion”, that I shall be 
pleased to send a copy to any 
of your readers on receipt of a 
stamped addressed envelope. 



All on automatic 

The Autoland system in the 
Trident will be fully triplicated 
-all channels 
operating 
simultaneously 
and in parallel will 
be constantly compared. In 
the event of discrepancy a 
majority vote puts the third 
channel out of operation; with 
any subsequent failure while 
on duplex (one-in-ten-million 
probability) the automatics 
hand over to the human pilot. 


A bit shortsighted 

The misplacement of a single 
washer in the reflective null 
corrector used to 
control one of the 
mirrors of the 
Hubble Space 
Telescope appears to have 
caused the instrument’s 
spherical aberration, says Lew 
Allen, of the NASA Jet 
Propulsion Laboratory. 
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Close inspection is required 


INVESTIGATION 

Finding answers from the past 

With interest in debris washed 
ashore on Reunion Island, it’s 
surprising there hasn’t been 
more discussion about the 
South African Airways Boeing 
747 Combi ZS-SAS, that 
crashed 243nm (450km) to the 
northeast in November 1987. 

It hit the sea vertically while 
rolled 90° to the right. Floating 
debris included secondary 

wing parts such as access panels, leading edges, flaps, and ailer- 
ons. Various items were washed ashore on Mauritius, Madagascar, 
and even South Africa. 

If the crew were attempting to correct the bank angle, the right 
flaperon would have been deflected downwards, and exposed to 
impact damage to the trailing edge and detachment from the wing. 
It’s a coincidence that this damage is seen on the recovered flap- 
eron attributed to Malaysia Airlines’ 777 9M-MR0. 

For someone familiar with Boeing flaperons, it would be a 5min 
job with a tape measure to make an identification, and a few days to 
write a report. Unfortunately, this information is yet to be released, 
and the vacuum feeds the eccentric theories and palpable non- 
sense that were rightly criticised in your Comment (Flight 
International, 11-17 August). It would cost nothing to give the next 
of kin and the public the full and accurate information they deserve. 
Richard Lloyd 

Balsall Common, Coventry, UK 


FLIGHT 

IIMTERIMATIONAL 

We welcome your letters on 
any aspect of the aerospace 
industry. 

Please write to: The Editor, 
Flight International, Quadrant 
House, The Quadrant, Sutton, 
Surrey, SM2 5AS, UK. 

Or email flight.international@ 
flightglobal.com 

The opinions on this page do not 
necessarily represent those of the editor. 
Letters without a full postal address sup- 
plied may not be published. Letters may 
also be published on flightglobal.com and 
must be no longer than 250 words. 


Windowless plan 
isn’t new vision 

David Clemow wonders whether 
we might see windowless pas- 
senger aircraft operating in the 
future (Flight International, 28 
July-3 August). 

Three organisations are work- 
ing on the concept now, the idea 
being that outside views gained 
by windows would be replaced 
by smart screen panels relaying 
real-time images, or computer- 
ised information. 

ICAO tells us that Ixion, a pri- 
vate jet concept supported by 
Technicon Design of France is 
one example. Spike Aerospace of 
Boston, Massachusetts another 
and the Centre for Process Inno- 
vation in Sedgefield, UK the 
third, with the objective being 
weight reduction. 

But there’s nothing new under 
the Sun. When supersonic airlin- 
ers were being designed in the 
1950s, manufacturers contemplat- 
ed omitting windows for the same 
and other reasons. Wisely, they de- 
cided against the idea, but in- 
stalled the smallest windows they 
could get away with on Concorde. 
Roy Allen 

Saham Toney, Norfolk, UK 


Swing and miss 

The publicity photo of the lady 
in the hammock slung between 
parts of the MVP amphibian 
(Flight International, 4-10 Au- 
gust) poses the question: how on 
earth did she get in? 

Ejection, however, will not be 
a problem - it will be achieved 



Ejection seat not necessary 


automatically by the wake of the 
first passing speedboat. 

John Russell 

Bracknell, Berkshire, UK 

Not snap-happy 

If the image of the week showing 
Bombardier 415 water bombers 
with their propellers “frozen” is 
an example of great aviation 
shots (Flight International, 11-17 
August), then you need to choose 
more accomplished photogra- 
phers - in this instance, ones 
who are able to take photos of 
aircraft in flight with their pro- 
pellers suitably blurred. 

David Crawford 
Gwynneville, NSW, Australia 


Keeping it reai 
about training 

The article “Unreal Flying” 
(Flight International, 28 July-3 
August) is, in my opinion, some- 
what misleading. 

While it correctly states that 
today’s simulator customers 
want fidelity all the way to full 
stall and other edge-of-envelope 
scenarios, a tuned or enhanced 
motion system is not capable of 
providing this. 

The simulator manufacturers 
(and therefore the operators) are 
totally dependent on the aircraft 
original equipment manufactur- 
ers providing the necessary ap- 
proved flight test (or engineer- 
ing) data to permit these areas to 
be correctly modelled, and at 
present, they do not do so. 

Additionally, the article im- 
plies a correlation with Lock- 
heed Martin Corumercial Flight 
Training and zero flight time 
training (ZFTT). 

Under existing regulations, 
approved ZFTT programmes en- 
able experienced pilots to con- 
vert to an aircraft type similar to 
the one they already operate, 
solely by the use of an approved 
Level D full flight simulator and 
without the need for any modifi- 
cations to the existing motion 
system. 

John R Smith 
Bangkok, Thailand 

What strength in 
numbers, RAF? 

With regard to figures recently 
published of near future Royal 
Air Force fast jet numbers (Flight 
International, 28 July-3 August), 
can they possibly be true? 

1 was horrified to discover that 
our air strength could be falling 
to such levels. 

Mr S Page 
Via email 
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EVENTS 


@ 15-16 September 

Flight Safety Symposium 


London, UK 

flightglobalevents.com/ 
f I ightsafetysym posi u m20 1 5 


15-18 September 

DSEI 2015 

ExGel, London, UK 
dsei.co.uk 


@ 29-30 September 

Aviation Partnership Summit 

Amsterdam, The Netheriands 
fiightgiobaievents.com/APS15 


@ 


29-30 September 

New Generation of Airline 


Passenger Systems 

London, UK 

fiightgiobaievents.com/pss2015 


1 October 

us Corporate Aviation Summit 

Fort Lauderdaie, Fiorida 
aeropodium.com/uscas 


1-2 October 

Central Asian Aviation Symposium 

Aimaty, Kazakhstan 
aeropodium.com/caa 


6-8 October 

Helitech International 

ExGei, London, UK 
heiitechevents.com 


14-15 October 

Aerospace Innovation Forum 

Paiais des Gongres, Bordeaux, France 
www.aerospace-innovation-forum.com 

20-21 October 

The Commercial UAV Show 

ExGei, London, UK 

terrapinn.com^xhibition/ 

the-commerciai-uav-show 


8-12 November 

Dubai Airshow 

Dubai Worid Gentrai 
dubaiairshow.aero 


15- 17 November 

ALTA Airline Leaders Forum 

San Juan, Puerto Rico 
aita.aero/airiineieaders/2015 

17-19 November 

NBAA2015 

Las Vegas, USA 
nbaa.or^events/bace/2015 

17-19 November 

Aerospace & Defense Meetings Torino 

Torino, itaiy 

bciaerospace.com/turin 

19-20 November 

Safety In African Aviation 

Kigaii, Rwanda 
2gether4safety.org 

1-2 December 

Military Airlift & Rapid Reaction Ops 

Seviiie, Spain 

smi-oniine.co.uk/defence/europe 

8-10 December 

Aerospace Meetings Brazil 

Sao Pauio, Brazii 
bciaerospace.com/brazii 

16- 21 February 2016 

Singapore Air Show 

Ghangi Exhibition Gentre, Singapore 
singaporeairshow.com 



For a fuii iist of events see 

flightglobal.com/events 


fiightgiobai. com 
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CLASSIFIED 

TEL +44 (0) 20 8652 4897 FAX +44 (0) 20 8652 3779 EMAIL ciassified.services@rbi.co.uk 

Caiis may be monitored for training purposes 

New and used aircraft 



SkyWorld 

Aviation 

Skyworld Aviation is 
marketing a variety of 
freighter aircraft for 
immediate sale / lease: 

ATR 42-300 (Bulk Freighter) 
ATR 72-202 (Class E) 

CRJ 200 PF 
FokkerSO (LCD) 

Saab 340A Cargo 


Saab 340B Cargo 

www.skyworld.co.uk 


NO LOAD ZONE 


The Regional Aircraft Marketing Specialist 

Tel. + 44 1 753 832088 info@skyworld.co.uk 

Freighter aircraft available 


OEACnVATH) 


Contact Patrick Leopold 
patrick@skyworld.co.uk 
Tel. + 44 1753 832088 


CRJ 200 Freighter 


Equipment, maintenance and service 


Business services 



Airport Straubing-Wallmuehle, EDMS 
I 94348 Atting/ Germany 

phone:+49-(0)9429-9409-0, fax: +49 (0)9429-8432 

E sales(gmt-propeller.com 

www.mt-propeller.com 


Development & Production 
of high performance 
composite constant 
speed propellers and 
fixed pitch propellers. 

Sales & Servirje for 
products made by 
McCauley, 
Har{ze\\,y^ 
Sensenich, 

Woodward, 

Goodrich. 




Dauphin parts in stock 

alpine... 

air support 


FLIGHT 

INTERNATIONAL 


To advertise in this classified 
section: 

+44 ( 0 ) 20 8652 4897 
+44 ( 0 ) 20 8652 3779 
■ classified.services@rbi.co.uk 

Please note that calls may be monitored for 
training purposes 
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every continent of the world, 


Business services 


BAINES SIMMONS 


THROUGH COMPLIANCE 

TO PERFORMANCE * 

Fourth European Aviation Safety Symposium 

3 - 4 NOVEMBER 2C'5 / EONDON 


Aircraft leasing 


1999 VIP Airbus A340-300 

Serial Number: 257 Registration Number: M-ABIG 
Canoga Capital Corp. 

is proud to exclusively present this exceptional 
VIP / Corporate ultra-long range Airbus A340. 


Join the debate and develop your thinking about our industry’s 
paradigm shift beyond regulatory compliance to safety performance 

Hear from people at the sharp end of airlines, MROs, defence organisations 
and regulatory authorities. Find out howto initiate, motivate and secure 
the strategic and operational benefits of an organisational 
approach to safety performance. 


Courses and tuition 


CONTACT 

contact@canogacapitalcorp.com 


• The Interior design has been customized by Envergure 
Design - France 

• It has reached the highest standards of design, 
engineering and workmanship with the production of 
this interior of best quality. Great care has been taken in 
selecting and matching finishes and colours. A 'rounded 
look' has been applied to increase the feeling of comfort 
and softness, which is produced by the mix of beige 
colored seats, cushions and the wood. 

• Fresh of C4/72 Months Inspection 

• Satellite Phone / WIFI / VISIO SYSTEM / FLAT SCREENS 

• Maximum Range: 13,700 Km / 7,400 NM 


1 5 VIP First Class Seats 

- Full 180 degree lying bed 
70 Business Class Seats 
127 Economy Class Seats 


50,173 Hours Total Time, Cycles Since New 9,591 


Type: CFM 56-5C4 Manufacturer: CFMI 
Engine #1 741727 Cycles remaining 4,570 
Engine #2 741809 Cycles remaining 2,294 
Engine #3 741 81 1 Cycles remaining 4,1 61 
Engine #4 741728 Cycles remaining 3,903 


Model GTCP331-350C P/N 3800454-6 S/N R-370C 


The CRMT Core course is suitable for delegates who will 
be appointed CRM trainers for ground, simulator and line 
training. The course meets the CRM requirements of 
EASA, CAA and FAA. 

The course covers all aspects of current CRM training, 
including instruction and facilitation techniques, debrief 
and feedback techniques, NOTECHS and assessment. The 
course provides the student with the skills and materials to 
deliver professional CRM training for pilots and cabin crew. 

Five day courses commence 7 Sep, 5 Oct, 2 Nov, 7 Dec at 
Global Air Training UK. The course package includes 
comprehensive trainer manuals, presentations, 

k handouts, resources and copyright license for 
reproduction and use of the course materials within 
your airline. 


his course is attended by airlines from 


★ Be inspired by new ideas on how to move an organisational 

mindset from compliance to safety performance improvement 
Benchmark your organisation's safety management 
performance against other industry players 

Improve your understanding of what safety 
performance is 

★ Hear keynote speeches from industry 
VIPs that showcase safety 

management performance in 
action across industry 


★ Challenge your thinking 

about the traditional and 
accepted approach to 
aviation safety management 
★ Attend FREE workshops: 
Safety Leadership, Safety 
Culture, Safety Risk 


For more info and to book online, 
Visit: www.globalairtraining.com 

Ph: +44 (0)1 829 771 334 
Email: ops@globalaviation.com 


GLOBAL AIR 
TRAINING 


flightglobal.com 
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Start your job search today 
flightglobal.com/Jobs 


AVIATION I AIRLINES I AEROSPACE 
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Getting careers off the ground 

flightglobal.com/Jobs 

EMAIL recruitment.services@rbi.co.uk CALL +44 (20) 8652 4900 FAX +44 (20) 8652 4877 


0 FlightglobalJobs 

AVIATION CONNECTED 


u 


DC 

U 

lU 

DC 


KOYAL BI^UNEI 

AIRLINES 


Be a Captain in 
the heart of 
Southeast Asia 


Applications invited for A320 Captain positions 

• A320 Rated and Non Rated opportunities available. 

• Generous tax-free remuneration and leave package. 

• Peaceful, family friendly and low-cost living environment. 

For application details 
visit www.flyroyalbrunei.com/careers 



WWW.FLYROYALBRUNEI.COM 

Q ROYAl BRUNHAIRLINLS C9 ROYAl BRUNtlAIR Q ROYAI BRUNflAIR 


«Prazision kann man am besten 
aus der Natur lernen. Dorl 
ist alias bis ins kleinste Detail 
mileinander verknupft.» 

Kornelia Kunstmann, 

Outdoorsportlerin und Projehtmanagerin bei maxon motor 


Technical Project Manager Aerospace 

Your assignment 

You are responsible for the technical development, scheduling and 
cost-tracking of customized products for manned and un-manned aircraft. You 
will act as system engineer for the combination of various subassemblies by 
coordinating the inputs from the R&D, quality, production, process engineering 
and purchasing departments during the design and manufacturing process. 

Your profile 

You have a university degree in engineering or physics and have gained >5 
years of experience in the aerospace industry. Ideally, you have experience with 
precision products and manufacturing processes, in particular those processes 
needed for ultra-high reliability applications. You have an excellent command 
of spoken as well as written English and at least a good working knowledge of 
German. Ideally, you have prior experience of electrical actuators. 

What maxon motor offers 

With over 2000 employees, maxon motor is the world’s leading provider of 
high-precision drive systems and is known for building drive motors for past and 
future rovers on Mars. This long-term position, based in Sachsein, Switzerland, 
offers personal, professional and educational development possibilities with 
attractive employment conditions. Please submit your CV (in English or German) 
to our Personnel Manager, Stefan Preier, tel: +41 (0)41 662 42 12. 

To submit an online application visit www.maxonmotor.com. 
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maxon motor 

driven by precision 




Start your Job search today 
f I ightglobal .com/jobs g, 



aviation 

resourcing services 

specialists in aviation mro and production 
recruitment 

• maintenance personnel • production personnel 

• temporary and permanent • global reach 


flight@resourcegroup.co.uk 

www.resourcegroup.co.uk/ars 

+44 (0) 1638 672 880 





Tre^urce 

group 


flightglobal.com 
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HUNDREDS OF JOBS @ flightglobal.com/Jobs RECRUITMEIMT 



Current vacancies: 

Captains & First Officers 

Move up in your career and embark on a new journey. 

• Become part of our expanding organisation, which offers worldwide luxury 
air charter services on board one of the most modern fleets in the industry, 
comprising of Bombardier Global, Challenger 60S and brand-new Gulfstream 
G650ER aircraft. 

• With Qatar Executive being part of the award-winning Qatar Airways’ group, 
benefit from the airline’s global expertise and potential. 

• Live life to the full in Doha, an up-and-coming global city, with a wealth of 
cultural offerings and activities. 

Join our team and fly for one of the world’s finest business jet operations. 

qatarexec.com.qa 

Q ATAR 

Apply via: careers.qatarairways.com EXECUTIVE 
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Now Recruiting! 

£737 & B757 Type Rated and Non 
Type Rated Captains and First Officers 

Jet2.com is the North’s leading leisure airline operating a fleet of B737 - 
800s & 300s and B757 - 200s. As we continue to grow, we are recruiting 
Type Rated and Non Type Rated Captains and First Officers to join our Team. 


What we offer you: 

^ Industry-leading Training at 
our Flight Training Centre 

^ 3 Fuii Flight Simulators 

^ Short-haul flying 

^ Great Team spirit 

Career Progression 


We have vacancies at Belfast, Edinburgh, 
Glasgow, Newcastle, Leeds, Manchester and 
East Midlands and at our overseas base in 

Alicante. 

In return, we offer a competitive salary and 
excellent benefits along with great career 
opportunities in our exciting business. 

If you are flexible and adaptable you will enjoy 
our interesting flying. 


Interested? Apply online at Jet2 careers, com 



HUNDREDS OF JOBS @ flightglobal.com/Jobs RECRUITMEIMT 



Prestigious job opportunity for VVIP operation in the Middle East. 


Job title: Captain 


Skills & qualifications required: 

• Above average flying skills - team player -strong interpersonal and social skills - high leadership qualities 
full command of the English language is a must (minimum ICAO level 5) - knowledge of other 
languages preferred. 


JAA, FAA or ICAO, ATPL 


Must be eligible to secure a valid crew visa for operation into Europe and the United States 


Flight experience required: 

• Minimum total flying experience of 10,000 hours, of which 5,000 hours are as PIC on a widebody jet aircraft, 

• A Type rating on Boeing 747-400 or Boeing 747-8 is REQUIRED. 

• A minimum of 3,000 hours as PIC on Boeing 747-400 or Boeing 747-8. 

• Have flown Boeing 747-400 or Boeing 747-8 as Captain within the last 12 months. 

• Hold a valid unrestricted Class 1 medical. 


Worldwide flight experience. 
TRI/TRE experience preferred. 
VIPA/'VIP experience preferred, 


Interested applicants meeting the above requirements 
may apply with the following documents: 


Applicants meeting the above requirement may apply to: 

capt.recruitment@gmail.com 

capt.recruitment@yahoo.com 

Benefits: 

• Excellent tax-free salary and benefits, including 
heathcare, housing and schooling. 

• Superb career opportunities. 


1. Updated CV 

2. Valid pilot licence 

3. Valid medical certificate 

4. Passport copies 

5. Recent logbook pages 
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Hello Tomorrow Emirates 





-- I 


Join an airline that’s • 
ready for tomorrow 


Emirates offers pilots the opportunity to fly a yolfig, technologically 
advanced fleet and enjoy unmatched professional stability. With 
an entirely wide-bodied fleet of over 230 modern aircraft and over 
270 on order, we are one of the fastest growing and most 
profitable airlines in the world. To command the future from 
cosmopolitan Dubai, apply today. 


Where could you be tomorrow? 




emiratcs.com/pilots 


Global network ♦ Comprehensive package ♦ Attractive career progression 


HUNDREDS OF JOBS @ flightinternational.com EMPLOYMENT SERVICES INDEX 


Flight crew 


Flight crew 


Maintenance 


Engineering 


Flight 

Crew 

Services 


resource 

group 


• Commercial & VIP Recruitment 

• Management Recruitment 

• Temporary & Permanent 

• Payroll 

flight@resourcegroup.co.uk 
+44 (0) 1256 368 500 
www.resoulMrouB.co.uk/fcs 



.ECK N 


EROPRO 

^ FLIGHT DECK 
>> CABIN CREW 

HEAD OFFICE STAFF 


www.aeroprofessional.com 


»PROaOR 

Aviation 


Talkto us for the most exciting 
Expat Pilot Jobs in INDIA 

jobs@proctoraviation.conn 
www.proctoraviation.conn 
+91 22 6120 4400 


RECRUITMENT FOR 
THE AVIATION INDUSTRY 




ma 


AVIATION SERVICES 

Tel: +353 I 669 8224 
Fax: +353 I 669 8201 

Email: recruitment@sigmaaviationservices.com 
vvvvw.sigmaaviationservices.com 


Maintenance 


Technical 

Aviation 

Recruitment TGSOUrCG 

Resourcing rGSOUfCG 

Solutions group 

Services group 

• Product & System Design 

• Maintenance Personnel 

• Project Management 

• Production Personnel 

• Manufacturing & Supply Chain 

• Temporary & Permanent 

• Engineering & Engineering Management 

• Global Reach 

trs@resourcegroup.co.uk 

flight@resourcegroup.co.uk 

+44 (0) 1905 368 576 

+44 (0) 1638 672 880 

www.resourcegroup.co.uk/trs 

www.resourcegroup.co.uk/ars 


Safe Hands 

Aviation Recruitment 


Call: +44 (0)1 524 381 544 
Email: info@safehands.aero 
www.safehands.aero 

you’re in safe hands with us 


Engineering 



The preferred company for Stress (Fatigue & DT), GFEM, 
Composites), Aeronauticai Research. Business units: 
Contract staff, Workpackages, innovation and New 
Concepts, Aeronauticai Research, www.bishop-gmbh.com 
Contactbishop.peter@bishop-gmbh.com 
Tel 0049-(0)40-866-258-1 0 Fax 0049-(0)40-866-258-20 


GDC 

ENGINEERING 

Worldwide specialist for 
Aerospace Engineering, Certification & 
Management Services 
E: yourcv@gdcengineering.com 
T:+49 (0)8153 93130 
W: www.gdcengineering.com 


\ Aviation \ 

ge 

Strongfield 

l«l 

Specialist Aerospace 

Personnel 




+44 (0)20 8799 8924 amedliurst@strongfieldtecli.com 
www.strongfield.com 
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■fVortA JjowYjob? 


start withjobs.flightglobal.com 
THE Job site for the aviation 
and aerospace industry. 


® ® ^ 

Print Online Mobile 

Flightglobal Jobs 


Your industry, your job site 



Let your recruitment 
drive soar... 


post your vacancies now 
recruiters.flightglobal.com 
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WORKING WEEK 


WORK EXPERIENCE MATTHIEU ANGERS 

Giving interiors a touch of ciass 

Matthieu Angers is a project manager for MSB Design. He is responsible for overseeing the development of 
precision-engineered products for the business aviation market at the firm’s facility in Boucherville, Quebec 



Angers constantly reviews project progress to keep schedules on track 


What attracted you to the MSB 
Design business? 

Ten years ago I started at MSB as 
a mechanical designer and now 
I’m a project manager, oversee- 
ing exciting long-term projects 
with Fortune 500 companies. 
When I was hired by MSB, I 
could see the potential for the 
company within the aviation 
sector, which was destined to 
grow. The company was young 
and in its development phase, 
targeting the aeronautics market. 
I could see that if I worked hard, 
I could become a project manag- 
er on some exciting pro- 
grammes, while at the same 
time helping to grow the compa- 
ny. The opportunity was a big 
part of the attraction, but I 
couldn’t have predicted that 
MSB would emerge so quickly 
into the aero market. 

What are the biggest challenges 
when designing for aviation 
interiors? 

We face multiple constraints, 
such as the space, tight tolerance 
on interface points in a restricted 
cabin and, of course, weight. 
Every kilogram can make a differ- 
ence to fuel costs, jet category and 
aircraft performance. Flammabil- 
ity requirements are a factor and 
environmental issues are becom- 
ing increasingly important. Our 
biggest challenge is to ensure we 
deliver on time, to the right 
budget, and to the client’s expec- 
tations. Invariably schedules are 
tight, but we pride ourselves on 
meeting the requirements. It’s 
part of the fun! 


What does your average 
working week consist of? 

My working week is about meet- 
ing schedules within expected 
timeframes. I will review project 
progress internally with my 
team, and then externally with 
the clients. These meetings are 
often away from the office, so I 
travel quite a bit. I review priori- 
ties and schedules to ensure we 
are operating as efficiently as 
possible. This involves working 
with various departments within 
MSB, such as sales, production, 
development, and quality con- 
trol. This liaison between the de- 
partments is essential to co-ordi- 
nate the many elements of a 
project, and to make sure it 
comes to fruition. This variety 
makes the role very stimulating. 


What do you see as the future 
for interior precision 
engineering? 

From my point of view, the fu- 
ture will revolve around new 
manufacturing processes and 
new materials. As these are de- 
veloped, we expect we’ll be able 
to produce more precise parts, 
which will certainly change the 
way we design in the future. This 
in turn will require improved 
machining tools to increase the 
accuracy, and it will also expand 
our design possibilities. A conse- 
quence of this will be the imple- 
mentation of more automated 
processes to reduce the human 
factor. For example, I envision 
more automated assembly and 
finishing to eliminate damage in 
the process. 


How do you ensure the 
company’s standards are 
maintained? 

Our reputation is only as good as 
the standard of the last product 
we delivered, so maintaining 
standards is an area we are very 
focused on. MSB is proud to 
have received AS9100, the high- 
est certification level for aviation, 
and ISO 9001 certification in 
2008. MSB management and em- 
ployees are also committed to a 
continuous improvement pro- 
cess that sees us constantly refin- 
ing processes and manufacturing 
methods as well as individual 
development. I like to think that 
1 everyone’s goal is to continually 
i improve, and we always encour- 
age the team to share their ideas, 
both small and large. 

What do you enjoy about your 
work? 

Every day with MSB offers new 
challenges and new opportuni- 
ties. This motivates me. I’m con- 
vinced that if I worked for a big 
company, I would not have had 
the same chances in my career. I 
am passionate about my work 
and I am proud to be part of the 
successes of such a fine compa- 
ny. That’s really satisfying. ■ 

Looking for a job in aerospace? 
Check out our listings online at 

flightglobal.com/Jobs 

If you would like to feature in 
Working Week, or you know 
someone who does, email your 
pitch to kate.sarsfield@ 
flightglobal.com 
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WE'RE PROUD TO SUPPORT 
EMBRAER AND THE KC-390. 

Every second a plane takes off enabled by 
our flight-critical systems. 

Learn more at: www.baesystems.com/commercialsupport 






